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(R RO&E] - : .

[(RE1] PorRE=FURRRCEET ST I=X Mk, 207
FTAVE, XZEOERE, _

[FERIE 2] ha v RR2F o RFEPEAE c —mp 1 28T, FRE
1 RBEOFHEK, :

[FRIE3] ZOHENELIROMME. HMEIIRE LT 5, #HRE
2 RO, :

[RE4] ZoRGESMMIZELET S EDICEKREART S, R
B2 RROpE, _

[WRES5] rorRRoFUSEERE he—mp 1 THH, HRE2
R DHik, : ' :

[#RHE6] ScFv. Fab, F (ab’) 2RI gGhbiebiEm
LBIRIN S, HRIE 2 BHOHE,

[#RE7] v bRETHD, FRE2TROHUE,

[F#RE8) JEAMFAE (non-naturally occurring) HitkTdHhd., HR
H 2 R OHuE,

[#RE9] 12E10,. 12B5, 10F6KRU1 2D5MbR3EM
LERENS. HRE1BROHE, '

[#RE10] Abl. Ab2. Ab3, Ab4, AbSEUADb 65
RBEEPLBRENDIAKTHST, FXDAD1~Ab R VHERV LEZ
EH. VHEUVLERE 4 BMEDT I ) BEFICE > THY@EIN~EZCDR1
. CDR2ZEUCDR3 LMEEINACDRYT I/ BEFIZEH. Ab1~AbS
DELZDODVHEURVLEOHDZELDCDRDOT I 7 BEFINTRRIZE>TE
Rand, #HREL BMOGUE,

[®&1]



AbL: vg CDRI1 vR CDR2

DNA (SEQIDNO: 1) (SEQID NO: 3)
SR (SEQIDND:D) (SEQ ID NO: 4)
vL CDR1 vL CDR2
DNA - (SEQIDNO: 7) " (SEQIDNO: 9)
F47R  (SEQIDNO:8) (SEQID NO: 10)
Ab2: vi1 CDRt " ymCDR2 -
DNA (SEQ ID NO: 13) (SEQ ID NO: 15)
FRIR (SEQ ID NO: 14) {SEQ ID KO: 16)
IVL CDRI vL CDR2
- DNA (SEQID NO: 19) (SEQ ID NO: 21)
FursR (SEQIDNO:20) (SEQID NO: 22)
Ab3: VvH CDRI vH CDR2
DNA (SEQIDNOD: 25) (SEQIDNO; 27)
52 0R  (SEQIDNO:26) (SEQID NO: 23)
' VL CDRI v CDR2
DNA (SEQ ID NO: 19) (SEQIDNO: 21)
Zrr2R (SEQIDNO:20) (SEQ ID NO: 22)
Abd: VH CDR] vH CDR2
DNA (SEQ ID NO: 25) (SEQ D NO: 31)
Fr378® (SEQIDNO: 26) (SEQ ID NO: 32)
' VL CDR1 - vi CDR2
DNA - (SEQIDNO: 35) (SEQ [D NO: 21)
groR (SEQ ID NO: 20) (SEQ IDND:22)
AbS: 'VH CDRI1 vH CDR2
. bBNA (SEQ IDNQ: 36} (SEQID NO: 38)
YRR (SEQIDNO:37) (SEQ ID NO: 39)
T yr €DR1 v CDR2
DNA (SEQ IDNO: 19} (SEQIDNO:31)
FrryR (SEQIDNO:20) (SEQ ID NO: 22)
AbS: vu CDRI Vi CDR2
DNA (SEQ IDNO: 42) (SEQID NO: 44)
IR (SEQID NQ: 43) (SEQ ID NO»: 45)
vi, CDRI v1 COR2
DNA (SEQID NO: 48) (SEQ ID NO: 50)
FaZars (SEQID NO: 49) (SEQID NO: 51)
[BRIE1 1) MAMREREET 2D EKREFIR LRV, BRE2E
BOHE,
[FRE1 2] RUTERTNVEFT D, HRIE 1 LROGE,
[#RE13] =/ 27v—FrfiEThs, HREL EROGE,
[(FAREL 4] 1FEHRETHS. #RE 1 BROHE,
(FRE15] WHAEc—mp IHETT AL PTHD, HRFE2ER
DL, _ .
[FERE16] HER HRELIEROFETH- T, FEERECAE
L& hHilk,
[B:RIE1 7] HRE 1 BBORKNIEDOT TS AL b, MK
BLAEHEELEHERY. ‘

vy CORY
(SEQID NO: 5)
(SEQ ID NO: 6)
VL CDR3

(SEQ IDNO: 11)
(SEQ ID NO: 12)
vH CDR3
(SEQIDNO: 17)
(SEQIDNO: 18)
vi, CDR3
(SEQIDNO: 23)
(SEQIDNOD:23)
vH CDR3
{SEQID NQ: 29)
(SEQ IDNQ: 30)
VL CDRB‘

(SEQ ID NO: 23)
(SEQ ID NO: 29)
vi CDR3

(SEQ ID NO: 33)
(SEQID NO: 34)
vi, CDR3

(SEQ ID NO: 23)
(SEQID NO: 24)

vH CDR3

(SEQ 1D NO: 40)
(SEQ D NQ: 41)
vi, CDR3
(SEQ ID NO: 23)
(SEQ ID NO: 29)
vH CDR3
(SEQ ID NO: 46)
(SEQID NO: 47)
v, CDR3

(SEQ ID NO: 52)
(SEQ 1D NO: 53)



[5R1EH1 8] EECHS, #RE1 7REOHEY,

(FARE1 9] GHEEBLE, BOREL 7 EROMRY.

[5RE20] #REL4BROBEOTEL ST, e D 1 KEHED
54759, -

[BERE2 1] 1Xx$8HgR7r—CLiclBRENE, BREZ 0BRD
5475,

[(5RE22] 77—UAM13THY, HilkMa— 2RI E30OR
HHkE LTRRESNE, BRE2 1EROSA75Y, :
- [ERFE23]  20%&LVbDRVTr—UN, 12U LOREKEZO
FEEICRRTS, BRA22 2880175V, :

[(ARkE24] ZoHEHLCHRAL 4BROFELBRL TS T 7—
Vs

[HRE25] 77—Y2AM13THY, HitkMa— a2 B30R
L LTRRENTWS, HRHEA2 4EBRO7 77—,

[((ERE26) ZORAMIHE—DOBMEELZRTTS, HRE2 58RO 7
77—,

(ERE27] 2073 /KECHRREI BERONELBAELTWET 7
—Va— b FU R EOPRL L b— B R AUBE Y VAR, :

[ERE28] 7r7—Pa— &0 BNML 3a— 7L R_2E3T
H5, HRE2 TEBROBEY VI HE,

C[ERIE2 9] EMRE. HREMZEOHRE BRORE L EMIES

TeEE. EEROBMM, SEIIRELFET 5 ik

[fERE3 0] HRE1EROAGEE, ThESLELTIRECHETS
ZEEED, BRE2 9OBROFE,

[#:RE3 1] E#R%y. DREOREOHRE 1 BROVkLEMERS
ZEESte, f/IMREARBMEE S FE,

[MRE3 2] BRE1 BROHkEY, ThiLBELT38ECRETS
ZEEED, HRR3 1BHROFE, .

[F:RE3 3] WREL1EHOHEEa— 145, HEtShi-BRe,



[3:RE3 4] FHORE3 IRBOBEREZSTLr ¥—,

[(ARE3 5] HWRA3 4EHRDO7 & —2SLeEEMM, )
(FRE3 6] FRE3 SEROMNEE, FHMARBRINILHTCBE
FBILREL. 7 IR MNAKEAFE,

[FRE3 7] MuSKREKZHET S, 7= Mk, £07F 72
v MR ORI, :

[3ERE3 8] ZAKEY, TORRBIIKETS 1 Stk Es D
LB, 2o0% Tazy VBT AREERY Ly BEBILT 2 FE,

- [BRE3 9] 20RFENF LR F—PREKTHS, WREISE
oKk, :

[BHRE4 0) 2ORBERY A VIS UREETHS, BREI STHD
Tk, _

[FRE4 1] #HRHE3 TRROFBODRYLEERECHRETH L%
BU. ThELBLTAREONEHREXREL. RUMu SKEEH#RLRH
T35, _ ,

. (FRE4 2] 1 XGHRBKNE P gGLLTRRAESA TS, WREI S
B DT %,



(RBAD A 2 18R]
[0001]
B s BF _

AR, EhMk., o/ MRETERRIR O£ T, B, MEITRBICER
ERIET S AV EHBOMBRIARR U, YTy 08X —E%E
$E2RBTHIBAORER VS LICHEL RIETHECHET S, ERBHIX, 41
oA rRBRERA—R—T7IV—D—BCHB c—mp 1 DLEI3%, buar®
RF o RBERIEE L., ThEBHLTOZENTEAREIHNVF (Fuy
RRZF A ZBFEERRE) 22— FT3B8B07 a—=r 7RURBRIC HET
B, FEOIL, T, UMRRPELAET 5RE 1 L IIEMKBE RT3
7DD, ZROOHREDORMTH, NitfhovA b/ DU COER, &k
OF v A IBITHERICHET 5,

[oo02]} )
BHOEE

19 94FZ, W< OPDIA—TH, bParRRxFUrOBERRI a—=
YIE@E L (F. de Sauvage et al., Nature 369: 533 (1994): S. Lok et
al., Nature 369:565 (1994); TD. Bartley et al., Cell 77:1117 (1994); Y.
Sohma et al., FEBS Letters 353: 57 (1994); DJ. Kuter et al., Proc. Natl.
Acad. Sci. 91: 11104 (1994)) , Z#iik, Yamamoto (S. Yamamoto, Acta Haem
atol. Jpn. 20: 163-178 (1957)] K UKelemen (E. Kelemen et al., Acta Haem
atol. (Basel), 20: 350-355 (1958)) %, ABMPFARM/MREARX., boy
RRzF ) (TPO) &M bhEEKBERFICL - THEENE Z L 242
BBL7z., 5 OFEMREBIHBENL S 0EULOMROTHELATH -2, M/IMRER
PEOCBHCRENCOR, MBERTHFILS L LY. BHEROBILZHTEE
BCBHEN 2 b00, TPOORRIIL, BREBEIEIHECHD Z LBHH
L7 (%iZix, MS. Gordon et al., Blood 80: 302 (1992): W. Vainchenker
et al., Critical Rev. Oncology/Hematology 20: 165 (1995) % BRI hiz\)
o HIBENETPOL. EROSERIMY A b b4 RESRURICHET
EWVWH B BMREER (MS. Gordon et al., 80: 302 (1992); W. Vainchenker et



al., Critical Rev. Oncology/Hematology 20: 165 (1995)) & OFRETFT. M
MREE RT3 RIS EHEFOFEX, 1990 EDF-T 7% A bhALY
ZHEEc—Mp | ORRETCIREMBER TV M Souyri et al., Cell 63:
1137 (1990) ; I. Vigon et al., Proc. Natl. Acad. Sci. 89: 5640 (1992))

o ¢ —Mp | OEBIX, MEME, EERECOL/MUSRESH, c-Mp 17
VFEVAZFY IX I VLFAF RiX, in vitro COERER Z BIRMICHET 2
ZEMNRAMHENT (M Methia et al., Blood 82: 1395 (1993)) , ZHAM 5,
c—Mp 1 X, EERERERSTIRCBRENLBRERLL, 20#EESH
DIVHFiL R<BRENETPOTHY 55LEx LT (M. Methia et a
L. Hi#g) , TORBRIHNT, c—Mp | U HY FIERMHIROBET v &4
L RMFERELTODc—Mp 1 EEFIHLEZEVL DORDOINA—FHB, ¢ —Mp
LiIZd3 2V ¥ FE B> v— kL7 [F. de Sauvage et al., BB ;
S. Lok et al.. B8 ; TD. Barley et al.., #iHB) , MX T, LD/ —7FN
CHMIZ, BB e VI 74 —FERUVEBERT vEA ZAWEMDPp 1 Y
Hy FOEMERE L (Y. Sohma et al.. BB ; DJ. Kuter et al.. AliB)

o EOWMEENTRBRLRMMERDIZ, BEOHEN, Mp 1 VAV Fid, BE#
RERE CI/MIEROBHRF TH D L S5 bOREBELL TV S

OF_TERETIILERABIRL, TOME, Mp 11X, §°TPOLMT

nTW3, BE, Mp 1 UMY i, TPO &b, XRIZEBRBRER RS LETF
* (MGDF) ¢bBEiThTwv3,

[0003] _ _

E FTPOIX, 332ADT7T I/ EM»0RY, ZOo0OFALY  Mlbz) R
RrFr (EPO) &23%DR—E (5 0%DELME) 2F7T1537I /7@
DT I/RBEAL L, BECZY 3 LEn-BAD181 7 /8OC
EMRAL BT BZENTES (F. de Sauvage et al.. B8 ;S. Lok
et al., H#8 . TD. Barley et al., W) . TPODEPO®F AL Vit 4
BOLRFA v 2E8%, SHLIFEBREPOTHEEIATWVS, BIERVERKOY
AFAVERED 2DV AT A VL, ENBNIADIALT 4 FRER
L., FBHECImESSLEL 3 (T. Kato et al., Blood 86 (suppl. 1): 365 -



(1995)) . EPORHFETHA s ni& 7Y 2V LBk, TPODEPO

BFA VCRESRTFERTWARVWA, M#EXTPO (r TPO) ®EPOHK
FAL Vi, 2~3BOOEZY 2V LeE TS5 M Eng et al., Protein
Science 5 (suppl. 1): 105 (1996)) , T POMDMMXMIHMIE (r TPO 1

53) 1. EPOR AL VDBEMLRBIZTTERVA, in vitroTrR2ICHRE
KThH-T. ZORAAL UM, Mp | #REEIOEHALT EDICSBERTRTD
BENERLPS L L2t (F. de Sauvage et al.. Biif ; DL. Eaton et al.
, Blood 84 (suppl. 1); 241 (1994)) , TPODHNEF VKM AL i

. 6HONKES Y a LB, R 1 8 O OREHEBMNEE:R., )
Y. BY VR LA=U 28 M. Eng et al., BB . ZO FAL OB -
Bk, ASh2VWTN3, LhL, TEOBEDOSY 3L idibiz, 0
Hit, BRTPORREMLL, ¥HME2ERTILIIEALY S, Zhit, ¢ T
PO153%. ZEREIDS/VavkaEhizr TPOD 1 8~ 2 4Efick
LT, 1. sEEEWIEBMERTHLOFRIZ Lo CTEMMITORS (GR. Th
omas et al., Stem Cells 14 (suppl. 1) (1996)) .

[0004)

TPODZOD FAL ik, Wbk« RERICREFES LTV S, BEY
RIBEMED S 37 BHRREDIRRALIC L > THITEATWS, ZOHETD
Tuty i, EPORAAL UhbOCKEERYIn vivoClilE X ¥ 5 HE
RIS HD LBbhD, ZOBEMEINEMN oA MM, B
BATRELIATRY, TPOM, BHEOZLEOSTF L LT, TNk
LLTBRIT 2000, HVENTH D, BEREOTFOMNPEE S AVIRIBS
= b7t Lt & ZomERICHEETSTPOEKEIR, ~150,
000D FRTHBEL (F. de Sauvage et al.. BiiE) , Wl hi=522E
rTPOYb, ZOHFETCHETIDICH L., EisEIZ, 18, 000~30
, 000D FETHEET S, TLENBEET PODOWTRI%BIRE
CRHTSTPOMEL I SA2AWT, BEHBHEBEOMBDTIZ, ZLET
POMREETHBZ LHLTRENTVWD (Y6, Meng et al., Blood 86(suppl. 1):
313 (1995)] . :



[0005]

c—Mp 1 DER, RUTPOOHELRIL, EERERIT. ZEOMEL <
NTORHENB L E X O (MS. Gordon et al.. B# ; W. Vainchenker et a
L. BT Y6 Meng et al.. RUB) . ZOEBUT. —EOEMMEEERTF .
EERMBHROBTAZHR T 28, FoMiz, EORREERT D L ORI
FE-3vv= (MS. Gordon et al.. BB ; W. Vainchenker et al.. B ; YG. Meng
et al.. RTB) . hoF—F 1%, f/MIBRAEOBHH L O MRS, EHRD
#5E (me g—CFS) XiZRH (TPO) OV ET2HmEEY
FT+HZ %KLL (R]. Hill et al., Exp. Hematol. 20: 354 (1992)) , Wen
‘dling: # DFEME (F. Wendling et al., Nature 359: 571 (1994)) i%. /MR
WA ED P DT R TOEHER 2 0 = —RIER O/ IMERE R, BT
HEMp 1 L > THMTESFBERH I LEMFTHILILL ST, ZOK
BLEHDTREL, Zhit, ZhbOFEERN, E—0RF, BbMp 1 VY F
FIckBZ & &R, 4T, EBROMRENR, TPOOHBMATEN, FEE
BIROWFEIET TR, RBRLBETHZLEFR LTS (K Kaushansky et a
1., Natufe 369:568 (1994); FC. Zeigler et al., Blood 84: 4045 (1994); VC
. Broudy et al., Blood 85: 1719 (1995); JL. Nichol et al., J. Clin. Inve
st. 95: 2973 (1995): N. Banu et al., Blood 86: 1331 (1995); N. Debili et
al., Blood 86: 2516 (1995) ‘; P. Angchaisuksiri et al., Br. J. Haematol.

© 93:13 (1996); ES. Choi et al., Blood 85: 402 (1995)) ., r TPO& &bz

38 &hi b bCD34+, CD34+CD41+#BA8 (FC. Zeigler et al.. B ; VC. Broud
y et al.. BB ; JL. Nichol et al.. B8 ;N. Banu et al.. BIB) . S
s hi=o ABMAE (scat, 1in-, kit+) (K. Kaushansky et al.. #f1#§ ; FC.
Zeigler et al.. BHB) ik, ERER~LBREICHET S, r TPOIL, ¥EEF
BRCTOEBRan=—, BEHEREBSE COR—EBROMERUHMLEE
T3, ZOEER. RAFRERYS, BELLNRERE, AohiEERED
O BEBEOMBEFELTT (N Debili et al., BIB) = Lht, TPODERE
PDRETCHZLBbh3, MAT, BOHXISOEOHERERMETH, LEHTHE
R/ HND (N Banu et al., A48 ; N. Debili et al.. B# ; P. Angchaisu



ksiri et al.. HHB) . ZhHDOFHRIZ. TPOMR, EROBERVIS L% in
vivoCHNT 3010, MBI IINHRSOVTRbBEE RNt %
o '

{0006])

EZROBRMBBBRIINT S r TPOOBHRIX, BINTHD, r TPOIL, ik
EETCORECHMENZ= 2 b L3t MR Z, FERICKE VRS
¥EEHRA~LMET B L OBETS (FC. Zeigler et al., BB ; VC. Broudy
et al., A8 ; JL. Nichol et al.. Hi#§ ; N. Debili et al., HiiB) , ¥ X
5 IRIEREN O DEBRIZ, 4N~ 1 6NOFKIEEZRL, 6 4ANKRT1 2 8NOfE
¥EEL., ShbOBREDICRIEENS (N Debili et al.. BIE) , MXT. -
IO DBENCEAENTEMRIT, RRRRIBERELE T, AR~ L B2
L. M/MRRBE ZEMPICRBRT A L5125 (FC. Zeigler et al.. BB
;N. Debili et al., Bff#8 ; ES. Choi et al.. B8] , HEARZ LI, ¥D X
5 RS O EE SR /MR, MR /MR & IZFEBENIC bIRRERIC b
BETHDZ ENRENTWS (BS. Choi et al., R .

[o007]

r TPOIX, BEMmBTEHRMRIZESERALT, EBRSLEBETAIL IR L
33, PIHECEICERT A E0E T EARMI MBI LERT S, v
AEERERT v EATHX, IL—11, kitYYF (KL) XIXEPO#
. TTPOLHERMI/ERL, IL-3RGIL—62, fHIBZEALT, E
ZERBTER MBI OTE 2 B4 5 (VC. Broudy et al., W8] . b FEBIRER
T7yEATiE, IL—3RWYIL—6i% r TPORMIMIZEES S, KL
it. t TPOLMBRMIZ/EATS (JL. Nichol et al.. A48 ; N. Banu et al.
. Bi48 ; N. Debili et al.. BB ; P. Angchaisuksiri et al.. BT#8) ., LR
YA IO, r TPOOESMREREEICEETIbORBETHS,

[0008) . _

T TPOTOYFDOHRERL., TPOMN, EMRRINCKENICKETSIZLE
AR R L7, L L, BoBEMRERT L FKRIC. TPOR., ol RINZ
LELEET S, EPOOHFET T, r TPOR, t MDM+an=—7 vk

_10_



A THRFRS—A b (BFU—E) OBRERETDZLHBTEATNS M. K
"obayashi et al., Blood 86: 2494 (1995); T. Papayannopoulou et al., Blood

87: 1833 (1996)) ., r TPO®D/S—R MEEFEHIX, GM—CSFRUKLIZ
IC#L. BFU-Ean=—0OK:kESLORFEMAIES (M Kobayashi

et al., HI#B) . MAXT, rTPOIX. CFU—ERZELHHKLT. TPOMR
« TR CE AR FRABBRO RS IR T 5 2 L £7T M Kobayashi et
al., A48 ; T. Papayannopoulou et al., B#] , LA L. EPODRETTCIL
+ T TPOWR, FRMIRFAICH LT OREENZV, LAL, in vitroTOEH
REIEERTOFHR 2 =—ORRICH TS 1 TPODORRIL, LEESIT
AY/ AN :

[0009]

r TPOR, EXZEMMICRELIEE &, M/MREAZBMNLDREET S,
MM IEBOT POOEARMNARIL, ~v 2R, R FEEFTCOM/MR L
D, 1 0FLDOEROMME£ERLT S (EF. Winton et al., Exp. Hematol.

23:879 -(1995) ; AM. Farese et al., Blood 86:54 (1995); KH. Sprugel et al
., Blood 86 (suppl. 1): 20 (1995); LA. Harker et al., Blood 87:1833 (199
6) ; K. Kaushansky et al., Exp. Hematol. 24:265 {1996) ; TR. Ulich et al.,

Blood 87:5006 (1996); K. Ault et al., Blood 86 (suppl. 1): 367 (1995);
NC. Daw et al., Blood 86 (suppl. 1): 5006 (1995)) , r TPO®D = OHRIT
. ER@O/MED r TPODOEES 2 4 RFBLIAIZIMNT 5 Z &5, FifMRO
BROBRICLES (K Ault et al., HIE) . ZOBRIZEFTLT, FHEVR
OB CDC FU—MK(:@JE‘Jf;iﬁﬂMi&)& (AM. Farese et al.. B7#8 ;K.
Kaushansky et al., §i#§; TR. Ulich et al.. ®1#8) . r TPOREEMH» &
OEERIE, JVEVEHEEEETRL, KEEBHBRBEOMLOEMRLD K
WV, INOBIFOFHRIL, R0, EFRRINCH TS TPODOEARUR
RiEMEZ T 5. ERICAHTATPOOBRIR, MAMKEAIZH T3 2D
RICKTTHD, TPORK. RBEHRDLLOM/MEOKHAZHET S L0
L LAEBIRAMBARICELREET 5 Z L ATRENTVS INC. Daw et al.
 HIB) . r TPOREROEELRBHTALS, RO (RBC) XizHAMmR -

-11-



(WBC) BAEZNT2HRLRDHRIIEETHS. LirL, r TPOR. EX~
VAT, BFU-ERTRCFU—-GM®DiEkE, CFU—EDHESEZ4EL
(K. Kaushansky et al., H#B) . 7HHF/HFATCIRBESCFULRILALE (AL
Farese et al., HIE) . |

[0010])

r TPOR, &2 ivMREAZBIMITABL Tb, M/ROBEREBICH LTix
FIEZZIOBHREZETIICTERY, in vitroDBFRIX. r TPOM, Mm/MRE
HAKICIIPRBEETHIN, 7=  CHEEINIEE2RET I L%
JRLTW5 (6. Montrucchio et al., Blood 87: 2762 (1996); A. Oda et al.,
Blood 87: 4664 (1996) ; CF. Toombs et al., Thromb. Res. 80: 23 (1995) ;€
F. Toombs et al., Blood 86 (suppl. 1): 369 (1995)) , r T PO, Mm/MK
BEELT, B2, JVEBE7 IR MSEHRIZ TS L5 ICBbh3, “h
X, r TPO#Min vivoCOTa bu v EUHMBHREF L 5 3L IRET 3
o L2L. r TPOZREE LAEBMICEIT 3 MBRERBEDHME, fm/M&LL
BEBEDA~1 0 ThHhofz b & TE& X, BBRENLZ EBRV, in vivolfii
EEFNVS, r TPOREHEDI/IMELAAD LRI, /MR MARE D8
MEZEBERTCH D Z L &R T (LA. Harker et al.. BT ; CF. Toombs et al.
. BIB) . ThOORER. r TPOKREAMMREAORSL. mittARY
HROEMCEET 2 TREEB R W EBDbh B 2R LTWE,

[0011]

M/ MREADHEICHT S c —Mp | KRBT PODBL, WO REMFRF]
IXTBHEORHEIL. ¢ —Mp Il XETPOVThIOREFERL TV ADOR
RANZ L > THEIZSIEEZNS (WS, Alexander et al., Blood 87: 2162 (1996) ;
FJ. de Sauvage et al., J. Exp. Med. 183:651 (1996); AL. Gurney et al.,
Science 265: 1445 (1994)] , WTFhDPE L, M/RERD 8 5~ 9 0 % DB
RAETH, BEBECEH COEMROBELORL & & HLIRBEB SRS, M2 T,
7y 2T Y ey ROEMRIL, BT IROERLYAETHY, AolELME
BHEEXRT, ZhbodD)/) v 770 b (KO) ROWTHEESK-RBRTO
B, ZORBEARTHY, 8THL, TPORMLTIALTIRELR

-12-



Ele—Mp LIZRLT1ALETY VY FRFEET BT ERWE & 27T,
KO U AT, f/MREIZRDT 558, FoM/MEL, BIENICHIBERNIZH
E¥oLSicBbh, HARHOEFHTIICIRKSTHD, I/IMEROERER
DZOBEVAVOEACEET SRET EET LI KR LTHEEShR

T3, LML, TPOXitc—Mp lOWFhhN ) v/ 7Y h&hiwr 2
~0, EMREREELETIEOMOFA b4 (IL—6, IL—11K
VR #MilaRT) oRbit, /MREAEDOEZEZ ORIMEBR< (AL, Gurney et
Cal., BTB) . Chit, ThODOYA bhA LB, FOMMERE 2 RIET
DOIZTPOXiEc—mp | ZHELET, LMo T, BRI/ IMROE
EL_VOBBIZEE LS 5 L 2wt 3,

[001 2]

TPOXiic—Mp IR lvv L, EETURENLDOCFU—BERIR (C
FU—Me g) DOHENT, ERIRBIBRMIROEMN, MRBICKLT, BHEDO/, v 2
TUIBHTELTIZ L ERL, TPOIL, #¥IZEH0EZRINEEIZ/E
RT3z Lemlt 3, MAT, FRIFEREFHREOWNFORNEMEE L, TPO
EWRe—Mpl1 /v 279 b=URCiIMMP TS (WS. Alexander et al.. B
s K. Carver-Moore et al., 88: 803 (1996)) , +<TDFKFIA 5 ORIERMILD
ZoBPE, TPOMR, BELL, ECEMOZEMITRARICERTSZ L
Y, BMORWPEETOTPOR W e —Mp | DB5IE, AA4+Sca+
vy 2BMREATO c —Mp | REOKRH L HEEET 3 (FC. Zeigler et al..
A1) . ZORLFANZBRAERIINT S TPOOKHRR, KRL LTHRE
ENRVTNEN, FHEET—FI1E. TPOM, Fialh~ v R mebMia i
AR DRI EERE L 552 L 2% (B Stinicka et al., Blood 87:
4998 (1996); M. Kobayashi et al., Blood 88: 429 (1996); H. Ku et al., Bl
ood 87: 4544 (1996)) , ZHuE. T PO#in vitrod ThTin vivo TORMERTE
REUEHRERICET22R%. Bo8CREBAL S 3,

{o013]" ,

i S E HERFL R R Ui/ METERR OFEAE & /MR L~y & offlicid, HfEBEBI LR

BEETIZENEVEIBEENTVWS (TP. McDonald, Am. J. Pediatr. Hema -

-13-



tol. /Oncol. 14:8 (1992)iIZ#3) . TPOKEMEL I SARUHIFHBET v

AL, TPOVAAMM/MERE L BIZER L, WIZETTAZ L5245 TiiRE
FLTW3 (JL. Nichol et al.. Bif48 ; EVB. Emmons et al., Blood 87: 4068

(1996); H. Oh et al., Blood 87: 4918 (1996); M. Chang et al., Blood 86(s
uppl. 1): 368 (1995)) , LA L, FRMREKEXRLY, TPOIK EBELR
ATRR T, IMRERR &> TR &S L 2 ICRA 5, Zhit, de Gabriel-
e UPenningtoniZ & » THENZRB X (G. de Gabriele et al., Br. J. Hae
matol. 13:202 (1967); G. de Gabriele et al., Br. J. Haematol. 13: 210 (1

967)) . D%, Kuter &z URosenbergiZ & » THER &h 7z (DI. Kuter et al., A
Blood 84: 1464 (1994)] 2%, #%Fi, M/MRBADE~ D AICTH/IMREZAENS .
BETHZLILEST, BRTPOLVNWOEEMTESG LR LE, LVIFETIR
. /MR IE= Y RCBiF A TPOMRNA LUk, TPOL~_AEDRL
EL1O0BLERSETHLERLARWI EBXEE N (P]. Fielder et al., Bl
ood 87: 2154 (1996) ; R. Stoffel et al., Blood 87: 567 (1996)] . Mz <T.
TPOANTuEAHMD /v 270 b XA TCHBBRIN-BEFRARDRIZ. f/dh
REICEDTPOELORIMIZK TS (FJ. de Sauvage et al., BHB) . X
AL, ThbOFRIL. TPOREBIL., R THY., TPOLAER
T 501k, M/MRIZ X ZEETHS L OERRE BRSBTS, f/MRE. TP
OZ@EmWHFE (Kd: 100~400pM) THAEL., TPORRILLA DS
+% (PJ. Fielder et al., BT#8) . ¢ —Mp 1/ v 277V b= ZAMbO M/
Riz, TPORKART, ThoD-VRIZIBTPONI VT T Rik, B4
Bey R OWTERENEO LY 558\ (P]. Fielder et al.. B8] , =
NEDOERIE, TPOZUTI R, ¢ —Mp | 2 LTOM/MEDERIZ L
STHAENBZ L ERYT, BEEREIX, BBRTPO L~ VERET 501088
PRIETEWEELH S, Zhik. NF—E 2GBERFICRBAHD 1 TPEAEL
TURLDOREH. BECI/MEBDESETHY . ERPIELR+H, EXR
RTPOLRAERETH L OBBIC L > THEFT OGNS (EVB. Emmons et al. .
B8 ; RA. Shivdasani et al., Cell 81: 695 (1995)) , HURMHIERLL7=TP
Oz & Bin situBfffiX, NF—E 20~ ROFHEMRM, FEROESRIL
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TPOR#ATHZ E&RLTVWS [RA. Shivdasani et al., Blood. 3 (19

. 96)), LEMoT, ITPRUNF—E2/ 9777 k= R0ORIEMI. B
" BIRADTPOOKSEYL., TPOLUERELS B2 L &#Rmt 3,

' [0014])
EERTARCGHINLTCOMNMRELEICH TS r TPODBISREE, WrC
FOHOBKRBIL, r TPOM, MAHIIHT 5B M R UFREISREC

RIS 3 M/ MREUD IE 22T B O BRSNS RS> - L 27T, FRIEEV

- RO R EFNE DN ONDRTEEKRETF AT, MBITEBROTP O

 IMRESIEFRICEBT A ZERNRERTWAS, IANRPSF L LEHRER
HERBERATHRE L~ 2 T2 (JP. Leonard et al., Blood 83: 1499 (1994 -
)] . rTPOORKREER, BEABSOBMEEBLEL &, /IMRETA
DEBEZBR T L LLIC, WMREIEZ10~1 2 HE D7 (GR Thomas e
t al., B1#® ; K. Kaushansky et al.. B$5 ; MM. Hokom et al., Blood 86: 448
6 (1995)) . BMEIDKRNS, < U2 OEHIEMNTT LT/ 6IE (R Thomas
et al., BIB) ., =V XOFHUMNBHEET LT, 1 TPOIX. BTAOR
EZBR L. I/MREHEZ 2~ 38HEDD Z LARERTYWS (GR. Thomas e
t al.. Hi$ ; K. Kabaya et al., Blood 86 (suppl. 1): 114 (1995); G. Molin
eux et al., Blood 86 (suppl. 1):227 (1995)) , BEEIFEMICEBHN LT 7Y
NA~Dr TPODEEX, /MREE R 3BMED. 40, 00 0FBoM/ ik
- BTFREBVE (An. Farese et al., J. Clin. Invest. 97: 2145 (1996); KJ.
Neelis et al., Blood 86 (suppl. 1): 256 (1995)) , %32 ICEI&RMIZIL,
r TPOR, PHAYFNAANDATANT 7 AOREHRD, (L% D/MRERD
EXFTERITPE (M. Farese et al., RIH) , THODOHFRRBRLIIHER
T, Zo0IN—TN, r TPOR, EEMBHRLE, BFHBHETHE L~
YA HNAOEMEEIC, FMOBERENoTERELTVS K. Neelis e
t al.. A48 ; WE. Fibbe et al., Blood 86: 3308 (1995)) ., Z DEEVOERE
X, FHBECH IR, BEARHIL, in vivoCOTPOFEMICKRAIRCHIE
HWRXIiMEBRESZHEBL S 2R H 2, ChEEMFTFZL51C, r TP
ORE LG~ AnLOFHMAREBHE L7, REHEBHL-~Y R, 0O

-15-



IMRRURMBROEEOMEE R LA, 1 TPODOBMEERET, ZOMES

NIESIR LT, TN LOBRRZR»o7% (WE. Fibbe et al.. HiiE)
o " OOFERIL. BHEh-ARERR, EERIBERCIELLODO, TPO
. BEMERESNWEEHTO D OFERMEICH LT S RN
LETRRT 3,

fo015]

r TPOR, EXR< YR TORFREUEHERRINCITEZ T ZICEETBIC

FTERVE, BN SN T ARV A COTRTORIBEATEO R 28

HIZESHT, RBCRUWBCHEOEERMEE4EL S (K. Kaushansky et a

1.. BB ; AM. Farese et al.. Bif#8 ; K. Kaushansky et al., J. Clin. Invest

. 96: 1683 (1995)) ., HPREIHEIZHT S r TPODDHRIZ. G-CSFD¥%

NI THBZ ERRENRTVWS (AM. Farese et al., BHE) . —hbo

fERIE, r TPODBKWBAIR, YHFMERLLYVIES Y I B L&FT
[0016]

EERDY L BHEMHSNEEDE OB TOr TPODHRDEWL, BB
FRMBRIZEC DA P4 VREOBMICLDAEENSHSB, EPO, G—C
SF 2o, BHEMHIRECHEET ARORBERECEHERICR TR RS
A PIADV_ADLERIE, BRIIGEREETHIEIICTI TPOLEALED
WD H B (K. Kaushansky et al., BT#B) . EH~< YR T, “hbD¥A
I DURE, FRELGTHY . FHERRCEFERRINICHT S TPOD
PRI, LVEBSLLRV, ZORBR. in vitroRMERBERLZHBT5/-H0
rTPOLEPOLOLEDCHBEHMELEAIZE > TEMIFT LA (ES. Choi e
t al., H14B) ., EFRAE»SOEMBFOELEDL, r TPODERFIBEIC
BBERELI B L LIRBENTNS (A Farese et al.. BE) .

{0017} .

LROBYTCOMET, r TPOI, 14~2 8RMREESNEM, Zhit,
hOBEMEERF2HTET IROEROEERICE S, L, IALRSSF
YRUBERMBHICL 5~ 7 AOFHAFIERED. r TPOO—REEEL,

-16-



BTAZERL. M/MKRTRBCOEELEH B0, BRERE & FRICD

. RETHDILBEERENTVS (GR. Thomas et al.. AIB) . ZOBHRIT

. T TPODES, RUGRVERINC L 5FREEMRH S (GR. Thomas et al.
BB ;) . ZhIE XY I VAL TPO 15 30—E#RER, ZOEFLT
BBRH TRV EWSIBRCL>TEMTbhE, ThbOF R, BFHMmHR
Rk OWMEFICHET 2 OILER r TP OREOHFER, REANOIDZ
DYDY A b IA A CONTDENRIVFEIESRY 552 &7 T,
[00138] ' .

bt FOBKRRBE,» O OPHOREIX. r TPOME MBI AMm/MREA bR
BT 5T L ERT, B 1HRERTR, BAEICLEMEOMC0. 03~5. 0
ug/keT1 O BB RRE &z, PEGILr»OEEEOr TPO (MGDF
) B, BRIOVMEVSAVOE®R 480 LA 2L (R, Basser et al.; Blood
86 (suppl. 1): 257 (1995); JEJ. Rasko et al., Blood 86 (suppl. 1): 497 (
1995)] ., AfkiZ. r TPOO—EREEZFAFRX, M/MEL LD 4ED
LERHPHolz (5. Vaden-Raj et al., Stimulation of megakaryocyte and plat
elet production by a single dose of recombinant human thrombopoietin in
cancer patients, #F (1996)) , R OHET, M/MIOHMIZ, 4BEET
WBEEh, To#M12~1 6 A—BEBEN D, EYESHEIT. 2
<HESKY, MEPOBETIX10%p1L Y BHVI/MEUVANBES R

C b OO, IWMEIMEESIE, 2<BRIhA»o%k, Zhik. TPOMR, t

MIESICRETHDZ L 27T, FHME SR ZAE T, (LPRERCEL
bIEPEGET TPO153 (MGDF) i%. {L¥ME&OM/IMIE T ADRE
BEEREETBHZLIWRENTWS (6. Begley et al., Proceedings of ASCO 15
'+ 271 (1996); M. Fanucchi et al., Proceedings of ASCO 15: 271 (1996)] ,
MREKBMHEE CHOHORELRY, TPOIR., EHR. FFR., BHREUS
RERFIOBHAEMIRLIEATS (S. Vaden-Raj et al., AR) , ZOHE
DOBFTRIZ, r TPOXHIERBEA L LTHRI LD 22 L E2RmT 3,
{[0019]
HMAMROEFAR R, SEERBROMALE SRIISLE ZHEBHXIT -

_17_



Eﬁﬁﬂﬁl:%&fb?lllof\ BRICREH Sh T3, TRHOBRIK. BE
HRBIRRAT AR L OS5 A2 BRTF (VX F) oRmBEfEREsIcE
STHAEND, THOOMBETZEEIT, i) OHEREEZLE L, —&H
ik, %A IS VRBFHEA—NR=T 7 IV DAL LTHEIND, =
DA=R—TF7IV—DAN—E, IL—-2 (bkUWRg@#) (Hatakeyama et
al., Science, 244: 551-556 (1989); Takeshita et al., Science, 257: 379-3"
82 (1991)) , T L—3 (Itoh et al., Science, 247: 324-328 (1990); Gorman
et al., Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura et a
1., Cell, 66: 1165-1174 (19913); Kitamura et al., Proc. Natl. Acad. Sci.
USA, 88: 5082-5086 (1991b)) . 1 L —4 ([Mosley et al., Cell, 59: 335-34
8 (1989)) . 1 L —5 (Takaki et al., EMBO J., 9: 4367-4374 (1990); Taver
nier et al., Cell, 66: 1175-1184 (1991)} . 1 L —6 (Yamasaki et al., Sc
ience, 241: 825-828 (1998); Hibi et al., Cell, 63: 1149-1157 (1990)) .

I L—7 (Goodwin et al., Cell, -60: 941-951 (1990)] . I L—9 {Renault
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)] . FRAIER~<7 n
Zy—Yan=—fl¥KEF (GM—CSF) (Gearing et al., EMBO J., 8: 36
67-3676 (1991); Hayashida et al., Proc. Natl. Acad. Sci. USA, 244: 9655-
" 9659 (1990)) . BiKIER = o =—HIEF (G—CSF) (Fukunaga et al., Ce
11, 61: 341-350 (1990a); Fukunaga et al., Proc. Natl. Acad. Sci. USA, 87
: 8702~8706 (1990b); Larsen et al., J. Exp. Med. 172: 1559-1570 (1990))
« EPO (D' Andrea et al., Cell, 57: 277-285 (1989); Jones et al., Blood
, 76: 31-35 (1990)]) . SMJEMAERF (L 1 F) (Gearing et al., EMBO J.,
10: 2839-2848 (1991)) , A =axFF LM (OSM) [Rose et al., Proc.
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)] IZX ¥ 3RAE, ¥R FuF
7% {(Boutin et al., Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988)
; Edery et al., Proc. Natl. -Acad. Sci. USA, 86: 2112-2116 (1989)) . &
H"/NAE (GH) (Leung et al., Nature, 330: 537-543 (1987)} . R UMRE
HEFREMRF (CNTF) (Davis et al., Science, 253:.59-63 (1991)) %
BET 3,
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[o020])

YA A VRBERA—/R=T 7 T Y =D A R_—3, ZHOBEHEREIZ S
=L 5% (BEZidNicola et al., Cell, 67: 1-4 (1991) #BREN i
W), BB —FE Ak, PlxiEs) 2uRF L2 Ak (EPO—R)
Xuﬁmﬁau:~wﬁﬂ%§§w(G—CSF—R)%ﬁﬁ\ﬂm%FfJV
EALTHVEAMETI A FEEA L, NS T LERT S, BRED

H2EHX, WbwdaVTa=y b THY, A F -/ X 6%FHk (1L6
' —R) , BRBv/uTr—Yan=—fiMETSEK (GM—CSF—R) .
ArF—uf%r3Z%5k (IL3—Ra) £0OfD, ¥A bIA L BHEER—
RT7IY—DAA—2AETE, ThbDaVdTa=y M. EVERET
UHY FRESTHHN, MBAY I FAR2ERTEZENTERY, ¥ TPy
RLO>BBAMNYTELLX aVTa=y b, bV T2y b ERITRS, B
3PFOYA v A o 2EEO—B, HIXE1IL—-3—-R, I L-5—-REUGM
~CSF—RO3FEEDaY72=y MR LTHEDD —¥F2=y b L DM
DO~Tu_BEIC K> TEREND (Nicola, N.A. et al., Cell 67: 1-4 (199
D),

" [oo021]

mp 1 B¥A bbA VREER—R—T 7 I Y —D—BCHIERL. EEYIHE
4% (Gearing, EMBO J. 8: 3667-3676 (1988); Bazan, Proc. Natl. Acad. Sci
. USA, 87: 6834-6938 (1990); Davis et al., Science, 253: 59-63 (1991) %
UWigon et al., Proc. Natl. Acad. Sci. USA, 89: 5640-5644 (1992)) . X Ut.
TNHBYHEL T TN EERTEB LB LIS,

[0022]) '
" URc—mp |l ORFI u—=r IRLHEEENE L BEFIX, 0
BRI BRMDFA P I CRBELERETHIC LR LM L, MIEA
FAAUE, 465DT7 I/ BREZAL. ththifoRECREShREZY
AFAVERETHEZSO9 T FAL &, NKEV T FAL L RUCKEY T F
A VORKEBDEF—7 L TEBRENTWS, YT FESHETH SN KA
Ak BRI BEhBEEREE T ¢ BFRHERS, 0 -
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“EO@EA RASE, IL—3, IL-5RUGM—CSFRAEKIIbL L
. L1 FOERRMMEES AL VITbI6ET S L7 FAVERE L BEICHAT
%3 (Vigon et al., Oncogene, 8: 2607-2615 (1993)) ., Liz#->T. mp 1
W, A ML VRBEOBERRMMEY VY FEERICBLY 5,

[0023)
2UAmp l EEBLEZE bmp 1 PEORERR, cho 2@EOF 308
B, 8 1%DEFIRI—HERTIEEZAOLMNIT S, & EEHIZIE. NKER
VCERMOMBAAY T R AL bk, ThEh, 7 5%KR U8 0% NEFIF—&%
SubeE ), BURFESHcmp 1 I, 91 %07 I/ BE—E2 R4
BFAL U ThoT, BRENAL AHED 3 7 REOEFN, MECH—Th
B, LIEXoT, mp ik, ¥4 bHAVEBEERA—R—T 7 IV —DRLEF
ENFARA—D—DTHBZ ERREEND (Vigon, HIE) .

[0024] _ '
—EOEMZEFEOTE/CIE, MHEORR, SO, REOHE., RUT
= 2A0BEE2EETD, —OXRBEFAULORRELRE LS EELOND [
Libol et al., Proc. Natl. Acad. Sci. 248: 378 (1993)) , VX v FiE& L=
BOEMEFEOEMIIE., ZTEEO—>RiFFhUtoavr—n=fikiz k3
bOTHY 55, TOZRILFALZBREBETS IV Moz <, 7d=
2 ML, BEERIC Lo Th, ELRTWERFGHEO_RILEEETZ L
Lo TRAEEEBFMEIL 55, FOL 5 REHEE. BRY V> FER LRI
‘AL, JVRVCEBMOL D RFHEHEEELY B, ZY RuRzF g
Bk (EPO—R) #FEHLTB94 b 2A U ZHREICHTBE/ 2 u—F i
ok, EEREARBTEI6.70343852A8 (199642A8B2H)
WKRBMENRTWS, EPO-REHTHINOOT I=X MifkIZ, BEEICES
TEHEN, BREPOY NV FLV#H3~4RBERV,

[0025] : .
MR, BIXITERRS LI FORMBMIREZ AT EnM0, 1E, 2t
RURE., BRI/ X7 R =L 2OFBLEHBTE 59F. FicHik, 0
737 A0 P RUOROHEREY., MR ER BET 5 EMEROERITISH
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KNS I BN RET S, 2% & bIGTA2LERNTEET S,

‘ [0026]

RADOEK

BIRRIC L D, EERY L I3 ORI 2 A ST 55 hMERoRsE, Stk
G/ ISR ERBCE S, MEE, U EEROICHEERAEL L TED
T7I37AE XIFOBHEEKEZBLZ L, WOWELHBROT R b~ A %2R -
sz L, ZBHAODBKTHS,

{0027]

EMRERTF R —/3—T 7 ) —OREHEEin vivoTHETE S, BRCE
BT, BRIZFETE VY FOZBRIZE LA, RIZ2H L 0D nAkms
BEHEEH T, BV Vo FERBTDZ L 2%, ABPOKEOCRHTH S,

[o028]) _

YA ML A—=T 7 I Y—REHK (Nicola et al., Cell, 67: 1-4 (19
MEBREINIV]) OZH>ORENBFOVTHICLEETE, »ofEHLT
EDPEUN L FEHBTAZ LY, ABHOEBMTHD,

[0029]

~EEBRTIX, ZBAOEMNIX. BERERESHT, BRY VIV Fo 24 (1
00) AN, FELLIZLIN (10) BUPBWEMFEOEELE TS, &
BERFR—1—7 7 ) —RRERTEELT K. Xi3EOT7F5 A bR
BREFTHZLICL-THRENSE, FELA BTHRER by ER=F (T
PO) ZEKEEHT D Z0hMIT. 7TI=X btk L, FF LWL
B#Dc—mpl, VFELIEE he—mp | 288 ho v ERTFUEE
BEEET 2, B8, R, 1 eGREDL S 2REROHETHEZ &
12725, BEIRRENTZSIA LV IOT7TI=X MikiX. Fv, ScFv, Fa
b, F (ab’ ), 75372 idbl i, F4T7HRF 4 —RURRAKLES
T3, ThoDT777 AV bid. HIZEHEHEOF” XUIF c ik, o1y
YV ws—) | OIERMERR L LSERE T A E»ICAVWLNRA, PEGIE
E5 S LIIF c BRERGR UZ20ETHE0MORSI LA LTIV, BE
. Bk E MAHTH Y, SR OVWTRBS B AGEEET S, BRICE
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ELRVHETH TV, ¢ —mp | LT 2REORFEIZ. 1 2E 1
0, 12B5, 10F6&KU'12D5, ¥ZEMERZ SV TRBESELEOH
HEOH,LOBIIND, c—mp 1T 2@ L7 I=X AKX, Ab 1,
Ab2, Ab3,. Ab4, AbSRUADL6LRAENLBITHhSMB, Ab1
~ADb 6. Eh®Eh, VHRUVLEZEL, EVHEUVLEIL, S857
I BRI -oTHBEENE, CDR1, CDR2EU'CDR3 L&fiTHH
7. HEERESRE (CDR) o7 I/ BEFIZE TS, Abl~Ab60D%K
VHERVLETOECDROT I/ BESIZ, #1177,
[0030]
(2]

Abl: - vi CDRI ‘ vH CDR2
DNA (SEQ IDNO: 1) (SEQ{DNO: 3)
#82R (SEQIDNO:2) (SEQ IDNO: 4)
vi CDR! VL CDR2
- DNA (SEQID NO: 7) (SEQIDNO: 9)
yrryR (SEQIDNO:8) (SEQIDNO: 1)
_AbZ: ' VR CPRI1 o vH CDR2
DNA (SEQID NO: 13) (SEQID NO: 15)
F 7R (SEQIDNO: 19 (SEQID NO: 16}
.. VL CORI vt CPR2
DNA (SEQ ID NO: 19) (SEQIDNO: 21)
T R2B (SEQIDNO:20) (SEQIDNO: 22)
Ab3: vi CDRI v COR2
DNA (SEQ D NO: 25) (SEQ ID NO: 27)
FvAZR (SEQIDND:26) . (SEQIDNO: 18)
VLEDRI vL CDR2
DNA (SEQID NO: 19) (SEQ ID NO: 21)
Fr28®  (SEQID NO:20) (SEQ ID NO: 22)
Abs: } “vi CDR1 vH CDR2
DNA (SEQ 1D NO: 25) (SEQ D NO:31)
F2 R (SEQID NO:26) (SEQ IDNO: 32)
vL CDR! _ VL CDR2
" DNA (SEQ ID NO: 35) (SEQ ID NO: 21)
HsR2rR  (SEQIDNO:20) - (SEQ ID NO; 22)
AbS: vi CDRI vH CDR2
DNA (SEQ ID NO: 36) (3EQ IDNO: 38)
 FyAZR (SEQIDNO:IT) (SEQ ID NO: 39)
VL, CDR1 vL CDR2
DNA (SEQIDNOC:19) (SEQIDNO:21)
FyA2R (SEQIDNO:20) (SEQ IDNO: 12)
AbG: vHCDRI vH CDR2
DNA (SEQ (D NO: 42) (SEQ ID NO: 44)
A7 (SEQIDNO:43) (SEQ ID NO: 45)
vL CDR1 vL CDR2
DNA (SEQ ID ND: 43) “(SEQ [D NO: $0)
ZvRZE  (SEQIDNO:49) " SEQIDNO: 51
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vH CPR3
(SEQ ID NO: 5)
(SEQ ID NO: 6)

(SEQID NO: 11)
(SEQID NO: 12)

vH COR3
(SEQIDNO: 1)
(SEQ ID NO: 18)
yL CDR3
(SEQIDNO: 23)
(SEQID NO: 24)
v CDR3
(SEQ ID NQ: 25)
(SEQ ID NO: 50)
v, CDR3
(SEQ IDNO: 23)
(SEQTD NO: 24)
wvH COR3
(SEQID NO: 33)
(SEQ ID NO: 34)
vL CDR3
(SEQ ID NO: 23)
{SEQ ID NO: 24)
vi CDR2
(SEQ D NO: 40)
(SEQ D NO: 41)

vL CDR3

. (SEQIDNO: 23)

(SEQID NO: 24)

vi CDR3
(SEQ ID NO: 46)

. (SEQIDNO: 47)

v1, CDR3
(SEQID NO:; 52)
(SEQ ID NO: §3)



[0031]
ARPDEOMOFER c —mp 1 7 T=R M. TPO L RAROFRT
P, ADP, a5—Frix L RBZFRT, MIMREERETZ b02A8T
B, WALV, ABADc—mp 1 7I=R bR, M/MEZEEL LW
o ZFEHDc—mp | 7I=X MAKIE, TPOLRABROFATHVLI S,

{0032] _ -
LI —DODOEBEBETIX, 7I=R IR TrFI=R ML LTHA b D
A URBERBF T —ERFERCHEE>OERT 5. ERAOHER—XGHE
BigftEh s,

[0033] :
ARRIL, ZhboDbEEBIHE, BIZ7 7y —VURTHE, HFELLZe b
—EEREDTA T TV — %R I V—= v T B FELREET 5,

[0034] _ '

538 TG MR 0D BEAR 72 DL

1. B%

—MICIE, TROBBXIEML, S, EEARVEREICAVWEE X,
RRENEBREEE TS,

[0035] ,

- AREEICHAVELEORE (72X b RO (7= ME] 2. ¥4 b
AA L OEDFENTEE,. XidV A b4 U ZEEESE LR, BEED LM
2, EEMCHE, REXEIBLTEINTEEKRD LIERT S, '

[0036]

7= btk (aAb) i ¥ bHA v R=R—T 7 IV —RFEEKIT
AL, BAGICEE, WM BERU/ IMMEL 7 FreE LS8 5, Hik
YL IBEDOTZFIRAL M TCHB, EBEVTFARERT I LV ERICIT. H
ROERF, RIZTR =V RAZLZRELRET IV TANAEEND, FRH
DOF =R MMtiz, BRERSIOCR, BRIZESHT, BRI vivo) v
FOERIZE LW, XX 2H (10045 2TRGAAWVWRET, 47, M.
BEL LS EIAERTE I LI B, |
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[0037]
EFEMBIZAVONIMRY T, TZFEEFEEAT S . RE, &%, ¥
BERRC/ ROV TNV EERT DO LRBBICHVONRS,

' [0038]

FZHMBFICAVLNAMY ¢, M/MRE2TEEET S L. m/MEZRBL
T, EEEERTWARAWI/MEERBIL T, IVEELELK T 2E8HkTS
o BIZIE, ADPRUaZ—4 it I/MREFEIELTEZEBA2MTHIME
 ThA, ' 4

[0039] ' .

FEMERRGE) 1, TEERTCO—BEU LOBEOREXIIMNELELS
TLILEoT, TOMEEMERV/ UIEDENEE 2R SE-HETH S
o BEOFIX, CDRIXIHBMAAFHEONTIANIEBNTTHY 55, BRER
THhd. FEMERBSEE. AR, TORBESEMENS, BEEShid, X
REROHEEL LREDTF AL FOERELY 2~50 OFIZHKEETH
DT L2 D, FELBMERBNER, REGHRCH L TF/ EA/XRE 2
EALLOBMMERETHZ LIk, BittRBGER. YEFCL200FIEC
ko TEAESND, Marks, J.D. et al., Bio/Technology 10: 779-783 (1992)
i, VHRUVL FAS DOV 7Y 7L 2EMERBEZREBEL TV, C
DRAV/ RIZHMHBREDT v & NRREBFHEIL, Barbas, C.F. et al., P
- roc Natl. Acad. Sci. USA 91: 3809-3813 (1994). Schier, R. et al., Gene }
69: 147-155 (1995), Yelton, D.E. et al., J. Immunol. 155: 1994-2004 (199
§). Jackson, J.R. et al., J. Immunol. 154(7): 3310-9 (1995) X U'Hawkins,
R.E. et al., J. Mol. Biol. 226: 889-896 (1992)\Z L » CHMEh T3,

[0040]

YA b2 83 b O—20RKRIZH LTHIKRMA S =—2— ¢ LTHER
T3, HlgES RN T 54 R B oW TOBENRRAETH S, £0O&
SR2%A bHALOBNE, VoRbAL Yy, BIHLYy, REBRAORY XFF K
FAVEVTHD, ¥4 I DH BRI, BRERVEY, AR ) VEBRER
F. L FREETF. N—-AFF=nrbe bRERAVEY, VVEREFAALEY, BIF -
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KBENVEY, FuRvy, VRV, TafyRY 0 LIFYY, Tal
Fxv v, BRBEALVEY (FSH) . FRBRAKSALEY (TSH) RUHK
BHEFANEY (LH) QLI RBE A7 ERNVEY, BhBERT. FEE
BT, BEFERRERT. TuSrFr. BENES S MY, EERERT a

(TNF—aRUTNF—b) . 2=25-HEHE, <y AERMMLE A
B7FF, Ay, T7FEy, AFERERERF. 177V, NG
F-boD L3 2WRRERT. MRREEF. TGF—aXRURTGF—-bD &
S RMRESERERF (TGFs) ., 122 ) VBRERATIRVIL, =) =
ofxFy (EPO) . FHEMETF. /& —7=ura, bRUPgnkdA
AvE—7zuy, wsur77y—YCSF (M—CSF) . BARv/o7r—
YCSF (GM—CSF) RUERIRCSF (G—CSF) kiR an=—l
#WA¥ (CSF) . burry®R=F> (TPO) ., I1L—1, IL—1la, IL
-2, 1L-3, I1L~4, I1L-5, 1L—-6, IL=7, I1L—8, IL~-
9. IL—-11, IL-120X5Rf V8 —uAf%> (IL) . LIF, SC
FRUk it YWV FOLI REOMORY X7F FRTREEEND, KHM
Eummbnbﬁvf‘Wﬁwm%m\fﬁml¥ﬁ‘Xﬂﬂ&iﬂﬁ%ﬁ#&
DFURIBEBETHZ LRERENS, FRic, AfE. £HPMicEEc
 HABME, T IEEDL LR EAULEDOT IV BICE BT I ) BEFIOH

B, X227 Y 2 MEOBRD L RBEOHEREEET b0 LT3,

: [0041])

(YA b A S R==T 7 Y —REE] RO BERREETFRA——T 7
Y —ZEFE) . FHMBTREIBRECHVCON, WSXWS KA & LI
LIZ@BETI020 OREMEZEE L, —BBIZIE. Y4 b UERER—
=77V —DAUNA—L LTHEEND, —HOBEICEET3EY 508
AREEEEETHD HAiENicola et al., Cell, 67: 1-4 (1999) B USkoda
, R.C. et al., EMBO J. 12: 2645-2653 (1993) 2 8RXhf=\\) ., LT, =
NoDOZRER, A ¥ —ufFr (I1L) XRidao=—§¥ETF (CSF) T
bd, Z——T7 IV —DA—Z, TL—2 (bRWgH) [(Hatakeyama
et al., Science, 244: 551-556 (1989); Takeshita et al., Science, 257: 3 -
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79-382 (1991)) . T L—3 (Itoh et al., Science, 247: 324-328 (1990); Go
rman et al., Proc. Natl. Acad. Sci. USA, 87: 5459-5463 (1990); Kitamura
et al., Cell, 66: 1165-1174 (1991a); Kitamura et al., Proc. Natl. Acad.
Sci. USA 88: 5082-5086 (1991b)] . I L —4 [Mosley et al., Céll, §9:335-
348 (1989)) . I L—5 (Takaki et al., EMBO J., 9:4367-4374 (1990): Tave
rnier et al., Cell, 66: 1175-1184 (1991)) . 1 L—6 [Yamasaki et al., S°
cience, 241: 825-828 (1988); Hibi et al., Cell, 63: 1149-1157 (1990)) .
1 L—7 [Goodwin et al., Cell, 60: 941-951 (1990)]) . I L—9 (Renault
et al., Proc. Natl. Acad. Sci. USA, 89: 5690-5694 (1992)) ., FERIR~7 o
Ty —Yan=—flBEATF (GM—CSF) (Gearing et al., EMBO J., 8: 36
67-3676 (1991); Hayashida et al., Proc. Natl. Acad. Sci. USA, 244: 9655-
9659 (1990)] . BRI v =—F¥EF (G—CSF) [(Fukunaga et al., Ce
11, 61:341-350 (1990a); Fukunaga et al., Proc. Natl. Acad. Sci. USA, 87:
8702-8706 (1990b) ; Larsen et al., J. Exp. Med. 172: 1559-1570 (1990)]
. EPO (D Andrea et al., Cell, 57: 277-285 (1989); Jones et al., Blood
., 76: 31-35 (1990)) . HERFAERT (L 1F) (Gearing et al., EMBO J.,
10: 2839-2848 (1991)) , A =axXZF M (OSM) [(Rose et al., Proc.
Natl. Acad. Sci. USA, 88: 8641-8645 (1991)) , IS T 7 FUICHT S
274 (Boutin et al., Proc. Natl. Acad. Sci. USA, 88: 7744-7748 (1988);
Edery et al., Proc. Natl. Acad. Sci. USA, 86: 2112-2116 (1989)] . FRE
HZAEY (GH) (Leung et al., Nature, 330: 537-543 (1987)) . SEEME
F#HMETF (CNTF) (Davis et al., Science, 253: 59-63 (1991)) Elrtc
—Mp 1 (M Souyri et al., Cell 63: 1137 (1990); I. Vigon et al., Proc.
Natl. Acad. Sci. USA, 89: 5640 (1992)) k¥t 2RAFH|EEETIR, Zh
LIZREERZ,
[0042] .

b Moot s M/MERAES i, mik1 V> bbb 150X 1 0%k

Om/MEEE LTEEIN S,
[0043]
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(i/AMERIER ) 1. EERS L < IRERSRAEBMBO . Zh 6 oMBof
IMREATBA~ORTE, HMERT/ IR EZIET 5 2 & H bk 5 MR
e LTESEEND, ZOEMIL. in vivo PO Y RMU/MREIEART vt A
. b FEMREEREREIEE (CMK) KOWTORHM/MREET v 4 (LG
PILIIL) KE->THESNARY COmM/MAMBRIRERET v/ OFHHE,
RUEMSERMARE (DAM1) KR 2BELOBEELAETRLRT vt
ATCHEELS S, [harRRzFUSRE] . ThICESTA YA FIZk
L o TEMEShEL &, MR, bLLIEE NRASTARLEYTO [i/MEE
BiEtE) 280h, £BTA). SHRTNEIRETS. WLBHOR Y ~FF
FEELTHS, :

[0044]

REUCHIRT B L &0 TRBEF) ik, HEDBIEMICRIT BEBIETIRICS
B Lka— FEIDREFUCHERDN ARSI 2 EWET 5, FIIREEDICEL
. MEERFT, FuE—F— BEI L ARL—F—EF]. URY— LS
WAL, RUBE L IZEOMD, REEMIBRIATWAITERVES2S
., BHMIAE, YoE—F— RY TF= UL ZF ARG A H— 5 F
A3z LaamThs, '

[0045]

HRICEIRT 5 L 20 [EBTRICRES SN 2. SR, b 5 — o0k
BRI OBEEMBIEMICH B I L 2 BT S, BT, BYRIF FOSWICE
METBFVLELAIBE LTRRENDROE. 7 LERFIIISWEY — 5 — 8
DNAM, RIRIF RFZHTIDNAZRETRICHEESENS D  BIIOEES
WESTAOIE, YuE—F =3z rvP—i3, a— FRFNZEBETTEED
RESID ; REBRBEET S L5 BT IR 61T, UKy — AEAEAS
. a— FEFICHIMETRICES Sh5, —IC. MEBTRICES Shik) it
HESNBDNARFSINS, BHEL, HUHEY —F—DBAI. BEEL, »oHs
RYEMICHDZL2BHT 5, LLL, =onArvd—id, BEELTWALERX
RV, AR A RBIRE TOBSC Lo TEREND, £DOX 5 REA
BEELLRZVWARLIE, RFV IAXIZVAF FOTHEF S -tV vh—% . 18
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RORBIZHES>THWB,
' ~[o046] v

HERCBEFRTILED (KD ik, HRIZHNLTRETH S, ML FEHE
TikHIN, TOERINELIRAHS ARV EEMISOBBAOKEICHD - L
zE%T 2, :

[0047] _

FHBRa) . THEBEBR) ROt MBS 13, AOMEE CIXTTHRAICAV L,
RO L) RBER. MARXIHREEOTSRTOFREAE TS, LdoT,
i el RO TEEERMR] © X5 2AEL. BYoEEana,. &
CEBORICHD Y 2< T bBY SN BREERAET 5, T_TOFHIL
 MEBEXIIBRORABRERDEDIZ, DNASEBBBIZR LR b LWV,
LLEREIND, PHRHHEERINARIZIBW TRV —=v a0k
MU I ENFNFELF T2, ERERALLFRIZ. 88&h3, WHRR
HENBRENB BT, XRILLHL1THD LBDbIhS,

[0048)]) , .

PS5 AIF] ik, B LEEHNERZE TS, SEANCENTIRIRDNA
DFTHY. FRMETIE. KXFRV/ b L BEERETID,/ kT
DIXFED p] WE-THEEN, KEMECOHES T R I Mk, BEEM
KAFETE, ERRICARLAFTED D, XREFOLIBRAFTEEZSFTAI
F2 b, AN FRIZHE > THERTE 3 00WVWFRhTHS, AT, o
FISR2F T2 I 3, YHIFICAMTHY, UEHFIZIAATHS L Bbh 3,

[0049) '

DNAICHEHET S L &0 THIREEFRHEL] 1. DNAEFIO—EOMEXIZHN
WMTORERTICTERVERICLS. DNAOWRY VBV AT ARKED
AR BRT 5, TOL ) BRI, [HIRz FX7 v7—¥) LTh
3, TENFhOFMRy FX 7 L7 —Pix., 29 MHE2RT. THIBEAL
LEEN 2B EMNLRDNAEFNARET 5, SHMBICHAV Sh 51k L EHIFRRE
Hk, BEMNIIAFETIILNTE, ThLORIEERM, 277 7 ¥—F 20
D, BREGGENRL LR COLERENAVOND, —RA0ICIX, HIEE
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Rz, ThENOHIBEBERBIL LD B N EBEYERTEFOMOILE,. RV
TRHREOHMRLBET IENERT 2 XAXF THRENEBEIC L - THEESR
5, BILT. M1pugD7FFAIRXEDNATYI VAV M &, BEBHEH20 01
POERNL~ 2RI L L HICAVD, REOHBBERICE LABSHERUEE
DEX, REFCI>THESND, BHIZ. 3 7CTHIRHOLM U Fa—
YavBERVLNAN, HBEOBTRICEST. BXTbHEN, A rFa—Y
argil, 72/ —ARUB v Al 3HIck T, U BERIEHE
YRFF REBREL, MWEINERRIZ, =F )~ X BTERIC X > TAMS
EHGEIRT S, FIREERICE BHLOE, KB5' VU BOMETLL Y ik
A7 7 =B L DMKRBIAL LT, DNAT T 7 A hOZOOH|REIET &
kSR, TRILT ) | NBACEA—72HR LT, SRS Tob > —
DODDNATZ I A bDBARGIT A LIR30V CLV, BIRERE
hieWRY, 753 X3 FOMEH®IZ, 57 RKEOBRY BRI SRV, BY 8
DI HOFEB UBREEFX. Sambrook et al., Molecular Cloning: A Laboratory
Manual (New York: Cold Spring Harbor Laboratory Press, 1989)M#1. 5
6~1. 6 1HiICERINELRY, HAKTH S,
[0050]

HIEREEPODODNADHED 7T 7 AV b TEIRY Xik THREE) 3. 8K
KENC L DRIV 72 VAT I FREBTHa—R PN EOMIEHOSEE. +hoi
BED, BASFREO—I—DNATVS AV bOFREMHLTOREICE
3, MEOI7Z 72X MORE, BHOTI7 A0 Ve @RTHYNVEEORH
L. RUDNA» LD NVOGEEERT D, ZOFIREIZ, — RO THS
o BIZIE, Lawn et al., Nucleic Acids Res., 9: 6103-6114 (1981). K& UGoed
del et al., Nucleic Acids Res., 8: 4057 (1980) # SR I h=\>,

[0051])

Moot Xk MM 7oy hEJ 2. DNAXDNASHERSDO
HIRTY KX 7 L7 —VPHitmh oD NARSIOEEY . BaoEmRb s+
VIR LIFIF FREDNATS AV beDALTIF A ¥ aizsoT
BRTIHETH D, VFrotid. RKRMITIL, Sambrook et al.. BBOE
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9. 37~9. 5 2f{ITERENILBY, THa—AF/V EODNAMHD
BRIk, EKKBSEEODNAOENE, RU=bugiu—R, FAfn
EDOHMD, BEHEEERL, U F A RBERERLIh e =T3S
FoE LRGSR ~DDNADEB Y LEL T3,

[0052]
A )—=FUG X T/—For7ay g iR AVIXILFF R, DN
AZ7F Ak, ¢cDNALBLLIBEDTZS /AL M, RIZRNATZ T AV b
DE53%, BmoSa—F bt Y ¥4 X325 RNAEFIZEET S OIZHEN
Bnéﬁﬁfbbo7n—7ﬁ‘*POIiﬁmﬁﬁﬁmiifw\xmfif
Ao L Bh, RIIBRCTEBILT 5, S LE D LT B5RNAK, &%, Samb
rook et al., BI#BOE7. 39~7. 5 2HMcTMENA & BY OYEHTICE
MORBHEAOFLEEZANWT, THe—AXRKRI T2 IAT I ROFVETERK
BickoTHREL, = bekiu—2R Ao 20MOBENREICEBL, 7
O—SeNnA TV FA4 XEE3E,

[0053])

(45 —vari ik, ZOoOEB7 77 A0 MY VBBV AT VSR
ERT2TRTHD, 2757 AV 2EATHICR. 75722 hoRMIR,
EVCRIETRTRIZRORY, HIBAITIE, K, =V FX7 L7 —#
HWLBRICEDICRMTEZLBbh3, LiL, #IDKK, = FX2 L7 —¥H
{EFIT—BRICER END, RBoKRME, ERKRBICERL T, &SR
DEEIRTDHIENUETHY 55, RIEFERLT DT, 4BEOTHF
VIRXIVFFRZY VBOFET. BY2@%EKRT ¢, DNAZKH 1 0B
DODNARIVAF—¥IDIVI)OI7FTA M, RETA4DNAKRY A5—F
T15CTHREY1 sHMAETS, KWV C. DNA%, 7=/—A—7n
RN AHHBEOT Y ) — LRI L > THNT S, A LE5 ¢ TADNAT
7 AL BESEVRTERICIANS, BKiX. ATP., V¥V —-UBEK
. RETADNAVH—¥D X 52U H—¥H, DNAO. 5ughi=vi10
B CEETAHEILIIRD, DNARRIZ-IZESL LS L3230 061E, 91D
I, Ry F—%, BEZHIRTY FX 7 L7 —FIZ LB Lo TRRIET 2
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o TN, BIRILLEET T 7 AL b, MIETAD YRR T 7 ¥ —¥, Xizy
VIBRA 7 7 4 - TCHMELT, BERBOBOHEESEL,
[005 4]

MIAOLODNAO TR X, BEHROERENLDTFZXI FDNAD
B2 Erkd 23, DNAFMOKA AN B3I, Sambrook et al.. BIBOE
1. 25~1. 33HBWEINE, KBERWMIETS 23 FEANTH S,
DNA%ZRBIL /=%, Sambrook et al.. WIBDHE 1. 4 0lTBBEhiL >4
. BERCRMOFEICE s THNTA D L8 TES,

[0055] , _

TFVIXILAF R k. (19884 5H4ARFEN-T—0 v UG
#266, 03 25AMIKERINLLIZERFEELAVSA, NidFrochler
et al., Nucl. Acids Res., 14: 5399-5407 (1986) RE#R L =L BV . Hk
DFZFHFVRXIVEY FHEARVBENLTO, VBRI FA, BY v
BXIE7T I FY UVBMERO L 5 72) DADOFEIZ L > TILERICERANS, &
BO—EFHVIZHFEHR) FHX VI VEF FThB, ThULOFER, T
RIZBREORY A5 —VHYEFIERLEDMD A — F P54 w—3, RUBEEBXE
KTOFY IXI LZF FEREEETD, ZhbDHFEIZTLT, Engels et
al., Angew. Chem. Int. Ed. Engl., 28: 716-734 (1989)iZiR#R&h TV 3, I
hoDFER., BiFOEBESNISEMSEEM TH A0, a— M+ 3SIICHEENL
BEROESIBFATE DRI, Avbhs, ThicRX T, E87 2 BES
BEMTHIR 6L, &7 I/ BRECHTIEND, hoFERa— FT35%
E2HWT, TR EBEFIZHELTLLY, KNT, FYVIXZ LFFFE
RY T2 INT I FH¥NVECHNT S,

[0056]

Ry AS—PHEGRE) Xt TPCR) 1. 198747828 B%ft&h
TORERFHE4, 683, 195 5HMBICERDOLEY, PEOEE,. RNA
B/ L IIDNAOKRENRSZMET 2 RIEXITFELERT S, —&IK
. EOBIROREMA DN, XZEh EORFHERIX, IV IXIvEFF
T4 —ERUTEDIICAFTERZLLBULETHoT; ZhbDSI4
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it BIBL LS LT EHROMNT B8 LEFINRA—Ch DA, XIEHT
DILILRD, ZODT T4 —D5" KiRid, WEMBORBEFEL S B,
PCRIX. HEMNZRNAKESI, 24/ ADNAMNSOKRRNZDNAERS, &
URMBERNA, XIFVFT7r—URIITFTAI FORFISELNLEESHh
TcDNAZRETAIOCHANWDZ LN TE S, £RAICIE, Mullis et al., C
old Spring Harbor Symp. Quent. Biol., 51: 263 (1987): Erlich, ed., PCR T
echnology (Stockton Press, NY, 1989) 28R &hi=\v\, ZBHPB A VOIS
" [BY. PCRiZ. BROEMEY 754 <v—¢ LT, M OREERY A5—E%HN
T, BBOBRNESEZREXIERT S L2, BBRRBRY 7V 2HE
FEEDOBBAY) 2 F—ERISHEO—2D, LI LE—CIRRWHITHE LE
zbhd,

[o057])
IRUBERGRGRES 0T ) V) ik, BH, H150, 000F L bro~

FolEEOFES LRI BETHoT, 2EDOR—DE (L) $iE. 2EOR—D
E (H) Sl THBREShD, HLEIR. —D0{FVALT £ FREAIK L2 T
EOHHITHEE SR TV EN, JVALT 1 FigE& 0K, BR3&BFIus)
DAY A TOHEHTEST 5, FERVCLER. RAMNICHBZEEHY
ANT 4 FREELET D, FHBIE, —MCAEFAC Y (V) &, TRCH
KBEDOTRERAL L L2FT D, FLHEIR. —BWCTERALY (V) &,

T BIIRCRE R AL AL LEOFE FAL Vid, HEDOBRNOFE K
AL EBEL, LADFRERAL ViZ, HEDTERAAS L BET S, BE
DT L BRER. LERVHSOTE FALS VHEOEREERTHLELD
3 [Clothia et al., J. Mol. Biol., 186: 651-663 (1985); Novotny and Ha
ber, Proc. Natl. Acad. Sci. USA, 82: 4592-4596 (1985)) ,

{0058]

AR TR (X, AR RAS Y O—EORDIL. kM CRIID ARMEICRL
. TORECHRICHT B EOENAEARUCHREICAVENS, Ll
. B, fiERORE F AL OBIHHIZSH LTIRVWRY, Fhid, &bic
LEARVHHDEE FA L izdh D, AR EEE (CDR) Xid8 mitaEsk
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EEEIND 3B AL MIEPLTWS, ERAS VD, LYBERRESL
TEsE, #8H (FR) LFEEN3, HERULGEOTE KAL Vid, £he
o KIERb — bIBEBEEY, 3SEHROCDRICL»THES &N, 4
| BIOFREMEZ RS, ThDIZ, bi— MESREA L. H588TL. 20—
MEWRTIN—T2HRTH, FEOCDRIE, FREWMICE > TEBICEL
Hoh, WFDENLDCDRE LB, FiEOHFHASTBMOERICFETS

(Kabat et al., Sequences of Proteins of Immunological Interest, Nationa
1 Institute of Health, Bethesda, MD (1987) #BREh7=\V) , RERAA
X B EFRICES T2 2 LICEBICIIBIS L2, Rakz 7=y 7 —#
BB, flAEREEEERRBEE~oR&osmE R,

[0059])

Tk V. FRFNR, 28 1 BEROREES B, RUBRE (F
) 7F7FA b (ZOAWI, TARBESIKBETEIZLERBLTNS
) £&biZ, [Fab) (EINA-SORSELVWHRERBS IS 7 AV MN2EL
%, XFVUREIL, ZoOHFMARIER L. KARL LTHELEEES
TEBF (ab’ ),75722 h&&LS, y

[0060]

TFv] ik, B/MAKTZ S 720 b ThoT, R&NHRBHR U STME
43, ZOfFEGKIE, —oOHERT—2O LETE R A4 URERICIEERE
BTELELERENGRD, BAEFAL O IEFRAOCDRYE, V-V, =
BEORGICHAFESHMEART S LI 5ERA LA 30k, ZoXHRBIZEN
TThd, DL, 6BFOCDRYE, HERKHSHRELHREICHETS,
L L, EE—2OTEFAAL Y (RixhHI2RFCBENZ DT 3AFOCD
REFLIITERV, FvO¥y) TEx, HEWrLEkl viENEMETCT
HHNB, HREBEWO OB TEBARNEET S,

[o061]

FabZ3 7 A/ Mi, LHDREFAL Y, RUHEOBRHDRE NAL
(CH1) 8%, Fab” 7572 M, fikoe g0 1 @ELLE
DYRTA B, HECH1 FAAS VDAL RFR LV VKRETORBORED

-33_



BMZE>T, Fab757 A hERIRD, Fab’ —SHiZ. Fab’ it
THERRBCTOML ThHoT, FERAL VDV RF A VBREN, HHOFF
—NEEHETH, F (ab’ ) Hithk75 74 M, AR, Thbofoey
COVRTAVEETDIMOFab’ 75374 e LTHERENRE, T04/#
D, k7 F 72 FoBENEEL, 28Th 5,

(0062) '

WhRBEHBMENLDOHE REZa 7YY © TLEE) b, TOREFR
A OT I BEFICESNT, c RUA (1) E2FEETHh3, Zo0B LM
SBORED > bO—FIB VRS Z L B TE B,

[006 3] _
FOHHADKRERAA DT I /BEFICS LT, & 7/asY ik, 8425
JIARBIVIRAZZENTES, BT Y ORASDDFERISZA: 1 gA
. 1gD, IgE, 1 gGRUI gM¥bY, Thoo s> b0 ohid, 477
TAUVFA47) FlZxid1 gG—1, 1gG—2, 1gG—3RUIgG—
4; 1 gA-1RVI gA—2RERENLY D, BRRBITAOREI 7Y
VERIETIHBEARENAA L, ThBh, o, 6. ¢, yERUu LIRS,
o B30 7 ADRZF o) oY Tany M, RUSKRESL&REIL.,

RAmThs,
[0064])

A (5K 12, BRCAVWDh, —DOE ) Zn—FLHEk (FI=X K
U7 & d=2 MitkeAET3) | RSV F—FHOBRIEEZ AT HHEA
Bitb L LY. ERoBBLOEYMENEEEZRIRY, fitkmS 720 (
BiziEFab, F (ab’ ),, s cFVvERRFv) LEEMITBRETS,

[0065]

ZHEBCHVWONZRY, AR £/ 7 o—F i) 1. FENCHER
NEOEA»PLBONTHEELERT S, Thbh, SHEHERT 3« OHE&
i3, PETHELD 3. BRRBAETIBENRERERISMNIRRA—CH 5,
F/ 7 u—FAHfil. RECKENTH- T, 20 2e L3
%, Biz, REMIZBRLRIREE (=¥ ) 2R L +2RR25MEL2E
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te. BAD GEY 7 o—FL) HERES L IRRAC, £ 2 u—F ik
it R LEDOEE—DoOREEEZMNR LT, TOKEEIME, £/ 70—F
MR, bORES T Y L ERERRWY, N T F— iR Lo TE
RENDENMFRETH D, BHE (T 20— N 13, EOERHEMICHE
REANPLBONDS &I RFROEEETRL, BFEOWIRIFHEICL 354D
BAERPETHE VML TIRRLRN, FIXiE, ARBCHE-THAVEI ETEE
/7 7 a—FHiEik, Kohler &; Milstein, Nature, 256:495 (1975) MEEFCEE
LA TY F—<HIt > TEALTSH, NidMBRIDNAKE FkE
R4, 816, 56 7HHMAE (Cabilly et al.) #BMINWV] ko
TEELTHL LW,

[0066]

EHMETOE/ 7 u—FAHKR, HRD/ b L IXL$HO—8HR, HED
FMICHRT L0, XIIBFEOHERI TR LRV 77 FRACBT AREP O
BT 2RINEF—THDD, HHVIIHERTHZMN, FOHEOBRIZ, bH—>
ORTHEKT I, XiEbH5—20H#k 7 726 LY 77 F AR T 54k
FOXETHEINI b L LY, BLOEDRENEME, Al iEpl~0EKE. BT
FOELEFTRY ., TOLIRABDTTI 7 AL MCORA—THB2, b
BVIERITH D, THAT) ik (REIv7 YY) CRESHTE4, 816
, 56 75HMEF (Cabilly et al.) ; RUMorrison et al., Proc. Natl. Aca
d. Sci. USA, 81: 6851-6855 (1984)) #H¥EANIZEET 3,

[006 7]

e b BXEwYR) Hiko e MEL%) BRI, e Magrary s
KHETIB/NBROEFIZETS, FATRETI TV, GFEIud Y 8,
Xix (Fv. Fab, Fab’ | F (ab’ ), XET0OMOREOHFRHEEHLA
FIDESR) TEDTFIALMTHB, REDHE. b MeHiKIZ, v bl s
nr) s (REEHE) CHHH, AL, TEZOHEMBHREER (CDR) »
LOBREN, v U, Fv bREUVIFOL 52, BHOKRME, Bk UEE
NEETIE FTRAVE HtEHEHE) ODCDRMLOBREICEEX#I LT
W3, HHFEIX, L bEZEIuTY VOF vIAARBEN, /ST 2EE b
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BRELBEBIONG, TOY X, b MK, SEEHMEISL, BACDR
XEIRMEHBEFTICO AHEXhRVWEREZSATH I, ThH6DEER., Hko
MR EICERBLL, Bl Tadicians, —ic, b Mk, ke
CFRZZ YY) COTCHYE TS CDREKOTSTH, RITREMICT ST
v RUF REEOTRTH, REZEMICTTA, b Mg a7 Y U 3LhER
FIDENTHS, DR Eb—D, REMITIZZOOTE F AL L ORBHICT

_TEEL LB, b Mehilkiz, K@iz, /& v Y UFREER (F
) L RRMICIL, b MREZ o TV OEhOLRL LB ELE Ebh
B, FNELEDOFMIZ oW Tix, Jones et al., Nature, 321: 522-525 (1986);
. Reichmann et al., Nature, 332: 323-329 (1988); R UFPresta, Curr. Op. St

- ruct. Biol. 2: 593-596 (1992)BR Eh =\,

[006 8]

—XHFv) RIX (s Fv) HiET7S 7 A M, FEOV BTV, FAA
VERL. TRbO RAL L, —ERORY RIF REPICEET S, —BIT.
FvRIRFF NI, s FvRARGEEOROOBLOMEETLRTCEDLLII
T35, RKIRTFFRY =%V ROV, FAL COBICEICEL, s Fvol
$€iZiX. The Pharmacology of Monoélohal Antibodies, vol. 113, Rosenburg &;
Moore eds. Springer-Verlag, New York, pp.269-315 (1994) #®Pluckthun® &

Bahizw, , '
i [o0069])

R (AT RT t—) &, Zo0HRREERMER TS, RUEYRIFF.
# (VLRUV)) HCLHFIERAS Y (V) KEAENEHETERAL »
(Vp) 280, PEVWHRETZ S VAV b EE%RT D, 220 FAAL U EORE
ZRCHLETHFTICRSEVICBEN., VU I—2HAVAZEIRES>T, Zhb
DFEALE DI —DOHDHMHEHI F AL L EHEEEHE2H/T. Zo0HK
KA EERT S, ¥4 TRF4—ik. FAzida—u v YFHE404, 09
THAH; EEREARSFE93.71116 1528 ; REUHollinger et al., Pr
oc. Natl. Acad. Sci. USA 90: 6444-6448 (1993)iz., LyRELL@E&Eh TV
5o
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[o0070]

FEEHIZAWE L EORE [HIRFIE) X, Zapata et al., Protein Eng.
8(10): 1057-1062 (1995) iCRROHH L E.T 5, b+ 5 &, ZhbOHitk
. 1ROSIFdES A (V—Cy1—V,,—Cu1) 284, FhbM,
1M ORFKSERETERT 5,

[0071]

IERE) fitkiz, FEAS T, 72 7 BERFE. T8 fEEFIPO—>
XEENLAEDT I BIREDOFM, RERT/ XILBROEDHIZ, Bidgo7
I BERFILRRDIHTFERBYRT S, SEEERETIE, TEKIT. BHdko—
ORITENL EOBABERTD, —ob LS RFRULEDT I/ BERE ST
o BiXIE. BREKR. ERE&O—oXIENULEOBAIBHEECO, et
—2, FIZIEN1I~M10, FELLEHN2~HSOBEBREGATELN, BE.
ERKZ., BREOHXILHTEFERERIE D, 75%U LD, LiFELL
XB8O0%ILE, LVHFELLII8S5%LLE, IVBHFELLIZI0%UEL, BHEF
ELIE9 5%ULDERSIR—tEE2aeZ L2235, ZOBRFICETIE—HX
IR, FRAMB T, B 2BASE. LERGIIFKREZEALT, BF
RI—E0EEEIRLER L KO, BHESFIVFO, BRKRELR—CbH57
S/BBREOESRL LTERIND, M1 E2BBIhiw, W3 N,
CHES L IINBER, KRk, XiHifRSI~0FHA L, BEFIOR—EXi3HE
FEHEICREET S L LTRL T2, TRK, STHRETES T8N
FREL, FF LR, BREDFNCE B ET S, FlziE. TREE, X
DRARFEEHRTE, SESEFEEECEIMEENTZEAS Y ZH LTI,
FDLORBEESITT 51T, FIXIE, BRHEDF a b WBLBMEDF a b
HERLELBT 2 RBEERKRORERERBR2EFEORLERB LB LRI
T 62V, Thik, fEOERIE, KEESCERENAYFIEET
vEA COEDFEHICHM BRI I ENRHBENRTWENLTHE, 22 TH
CHEOEREREKIT, BB L& &, AWENEHDH 1 0fZLL L,
HELSHEMN20MBLE, BLVEHELLIZMS 0L LoEBERTENTH S

°
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(0072] : .
ZHMBCTOME 1H) 1. EREORBICAWET I/ BEFIN=—FT3
FhTHB, FELE, BRI b FORBLEREE L, t MIKORE
FREET?, FlAE, B, b Meahizh, itk FoRETH-TE
by, :

[0073]

(RS h) iR, ThoXROREOBREL»HEE. SEERV/ X
HEREhEEFNTH D, FRORROBEORMEBRTDIZ. HikeyT2
BOULISRRFIBICTH T L ORMBTHY | BER, LBV ZOMDF A
JEMXIIHES VA BEBRERAE LD 5, FEEMBE TR, Ak, (1
) BV —EIL L > TREENDMRY C, 95EE%S LAY, LviFELUX
99 HE% %R LEBET, (2) A=y Fo—T xR —F—EHWT,
NEIEIINET 2 BRESI OV &b 1 5 BES ) ZDICKLYRBEE T,
(3) 7—=i—TN—, XEFE L BERGETHAVERTHES LIIERT
HEHFTT, SDS—PAGERLZHFEEE T, BlEh5, HEShAHEK
i1, NEOBRBREODREL—DOOBBREGREELRVWERBDbRDS I E»
b, in situTHBZMBEAKTREZ S, L L, &KX, BHiEShkHsk
DR b — o DRBIBRIC Lo THRBERD Z LIz 3,

[007 4]

ERMBIZHVWEZ L EOAE Iz h—7EBb a7 11, =8 b—7
W) CMEENTREEZERKET S, = M-TEROR ) XFF R, Fhicw
TAHHEBELETEDRIE b2 5 X 2D KSRBELAT B, HikowE
HIZFHBLRWESIERE, FE LR, =¥ =788k, £hizwT s
Hiks, O T RENIRERE LRWE I BHITHMA ChH 5, B
REERAR Y RTF ik, — B < b6 0T I BEE, BEIENS
~50n7T IV BERE (HELIBRWI~30RE) #8735, #ilix. fluHA
ERRY RIF K, RUEFOHAEL12CAS5 (Field et al., Mol. Cell. Biol.
8:2159-2165 (1988)) ;c—my c . ROERIZXNTB8F 9, 3C7, 6
E10, G4, B7TRWIE 1 05k (Evans et al., Mol. Cell. Biol. 5(12)
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:3610-3616 (1985)) ; W MBS~ R YA NVADES L 27 ED (gD)
. RUOEOHK (Paborsky et al., Protein Engineering 3(6): 547-553
1990)) #8ET3, —EOEMBR T, = b—7EBIX. THAR—UF
 BHREATE b7 ThDH, AFMBIAVLNIRY. BB (-
BHEEAZEb—7) &, 1 gGHFDin vivolliEEHMN A EET3BRLEE
T35, 1gGHTF BxiE1gG,. 1gG,. 1gG,Xix1 gG,) OF cHik
D h—7T2EKT S,
[0075] ,

B fmpl VXK, Tmpl VHVYFRYRSFE], MLI., Tk
nyHHRIFY) ik (TPOJ i, RBEMBCHRTRECAC O, 4 bp
A VERBEA—N=T7IY—D—BTH3, mp |l KEETHIHEELEFL. m
p 1l VA ROEHFEHBEEZETIVLRERIRIFRLEAE LY 5, FF
R FRAMEIL. thmp 125027273 L] L—3{KFHB
a/F3fBEODNA~DERIEXZ vAF F (MAIPH-F3 YY) OmRGA
EZHBTEIERATHD, bI—2o0FRNREDENIERT. v~ AM/MRE
BT vta T, BRILVME~D S OBRABZHMTEIBATHD, ZOE
HiZ. ZHEBCRERSNWERBRE 200N LS5 2mp 1 Y VY FEMS
2, bLLELI—2DOAFR, FIZEE F2ERETHIHLH—20BHEMNLH
BEEhid, XTMMmE b L REROFEICL s THRNEShE, BY_FFF
2BET5, Hlit. TPO (332) RUr hT PO, 288715, ZOEH
i, BRMEU T COSDS AL TRELERY TH3 L, 00041
FY (31kD) @, EhIEBTHEETTIZ28, 000# Ak (2 8kD) @
FFEEETD. HERARKSTE95./2890 7 5AMICRE S N m/IMRH
BREV VT FLEEEh5, BE ITPO) 3. EREFR. IS /Ay
b, MEBEF. 4 VB, BLE, FOoX%2A5, RUIhOOEBOESHEY A
BT5, HEOKLD, TR6DYH L FOTRTE, LLTFCIREK ITPO) &
SN, ZORENR. 0V RRURY A FREMTRTE2ERTEI &
PRWTs LT B,

[0076])

_39_



FELE, TPOR, MABMICHNT, MU/MIEREEEET 22, Xk
MR ERMERD Z ERCEBLEMTHD, TPOIK. FF LI,
BERM/MEERED2<EDL 1 0%, EVHFELLIE50%WMERFS T LNTE
L BRLEFELL. b MR AM/MREERKL Y v bABIY1 50X 1
0°% FEIBETHMERZ - LMNTE B,

[0077] ,

EEADTPOE, LI, BECENEN-HENIHERT #mp |
YA FRIRTF FOT I BES Lid, 2RR<ED 7 0%DREMEFIR—
HEBEL, 7mp L YAV RBRYRSFFDO TEPO KAL) Lix, 7L
EH 8 0%DEFIA—HEET S, ThICRA T, ARHOTPOR., RBLE
Ebrmpl UFF (hML) . XREOEEE, b L REFRESSILE
B, HDVIIRBE bmp 1 UV FEO#K8 0 %DRFIR—E2HTIH R
JETHoTHLV, ThitRAT, TPOI., it kmp 1 Y ¥V FDT7 5
TAZ P BT IVKRBRE TEPORAAY) BT T T A P THoTEN
o WELLKIK, TI/KRMIF VAV M, BIRUBAVATFA VREMOE
FMLEFIOREMHICTTEERFL TVDH, FOE®SA Tk, 2R
. REXREREEATIV, JOEEERCIEL, 75722 bRYRTIF
Fix, K

X—hTPO (7—151) —Y
LoTRLS B,
[0078]

EXP, hTPO (7—151) i3, FE#HEEHT, Cy s"HHCy s 151%
ToOk FPTPO (hML) 71/ BEFIZHRL ; XiX, RBTPO, Xixti~
D, Met, Lys, TyrDEHRT7TI/BBRECEED. Cy s’ o7/
B XiZ—b L BREULEDT I VKB 7 2 /BBRE. AW, X7
XU Y ~DESREOER, XIBFIXITE V0 BHMRIC L 5 EINRE
fL2EHT2)—¥—E5 WXERFXaXidbervy) 2R Yk, /5
'TPOXBEN~DERD, Cy s "' OHNEF T AKRME, Xiz—>oH L<
BENULDINARX VKRBT I/ BRERHRT,
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[0079] _
TTPOZF /A M ik RRCETIRBLAESSEOMD 1 Y XY FO
—88, Xiz—2b LS RENLULEDOT I /BBREX IR AICHBM B RELET
PORSIZEKT S, 7T/ BREORKIR. 753 7AME, mpl Y HUF
KBTI Eb—DOEYMFAHEEZIETIMRY, NKEE LLIICE
WmoWVFhd, RERNBLERT D, XIFRFOXZCELTHEY, mpl Y-
AV RZ7372 0 bk, AR, BERET S MEHLHBEShE Y B
 XRE MBS LRIV RDI AR, HIZEDEPOFAL U 2RETHHEY
B LREEE R, mp 1 Y XV FOBRFILA—THB, Ll tb10, 1
5. 20, 25, 30Xit4 073/ BREOEKET SEFIXET 5L Ebh
o NRI®RZZ77 AL FOREHLRHIZ, TPO (153) , hML ,,XiZTP

O Met™@1—-153) ¢ha,
[0080] : .

HE ITPOA VA R ITPOKSIA V&I . XIATPORAMRLTDHA
B IRk Soik, REABCAVLNRDIRY, AR MRS, EERIEY
FMsE, itk bmpl YV A FRLHEBEN/ZTPO LD 1 0 0 %REOERFIFE
—ERHTH. TRICERINZ LB ) OEYEHEMME 2 ERT 2, BEIX
« EMENOEEMmD 1 YU F, XXTPOA VA, EREMEY FmiEd L<
HERBEALLEBEANZmp 1Y ¥ F/TPO, tkmplYH LK, X
REDTZSTAMEDRTONLLE, B LMT75%LUE, LoigFELL
38 0%LLE, FIHFELLIIMNE 5%LUL., BEANICHFELLIIZHN9 0%LL
EBLVHELLRINOSRULDT I VBESIR— A2 ETAT I/ BERS %
FtazZ kit s,

[0081]

TPO MEEUE) . TPORYRFF RFEBaiodEy o Ny BHESE. H
ZERYVzFL ) a—n, RYFubL oY a—AXRl3RYFFITAF
LrDdb—olz, XESEWE4, 640, 835884, 496, 689
;584, 301, 144% ;%4, 670, 4178 ;84, 791, 19258
X4, 179, 33 7ERNMBIIHPAShEFRTERTAILICLS. T
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POXiImp 1 Y ¥ Y FOREREK L HEMEAET 5, MEEAKICHER
ATHESNIETPORYRIF Fiz, ZHMBTIXPEGILTPO L RS,

[oo82] :

ERAOCHEIZHOHERTPOXRYRIF Kk, mp | YV FEFIOEEE
BUXAS208T 5, @Y. F82mp | V¥ FEFOERERTX A 51X
L EFmpl UMY REDIO%LE, BHHFELILOSUULEDT I/ BE
FIR—2BTH57 I /7 BERINEETD, Ml LTOREZXmp 1 Y XV FER
L, NRS KA U hMLERE (=) 2 uHxF L b oroRFHEAEOR
., TEPOFALY) LFHIND) ThHB, HFERhMLOEPO KA Vid
N BREhMLOFDOIEEL 5 3EOT I/ BEEEZEH. hML L MHih
5, BEICLVHFE LWhMLEFIERERX., CERBFAA L O—2L LOEE
HIIITHES T I BRER, EEEMT I BBRE B, Bkt i
BME FEE Gly, Prokld) CRBREW-FhEE, FERZhML
DCKRE N AL ARFIEREIL, 1537154 Ar gBREMN, AlaR
BB @IONTWS, ZOEREIE, hML,,, (R153A. R154A
) EFERENRB,

" [o0083]

HERXAT1X, BERXIRTIF R, XBEDOTVSTAV FEDOmp 1 Y H Y
¥, iz (FRICEBSHE) 2075720 FOROBETHD, MxiE. h
ML jg3id. 1 gGT7F A MEBEIV T MBEBYEHREBTE0. Xid
IL—3, G-CSFHL<HEPOLBAIHT, BRI Ni/MRRIEHE
XX AFHEOBMEEEETINTFEERLTEV,

[0084] :
 ROMOFERRmp LY AV RT7F AL M, T/ K MS e r OFNZMe
tEFTE BIXiEMe t 'TPO,5,) o« Zhid, #lziE, KBEOL 5 2K
AT, FUABYERREIER L2, GETHE, BEILY. Zh
S5Omp 1 VH L F7F 7 A M, BEAEREEHICTHEDIZ, TI /B
BHREELTHLIWV, B2, RAIEHFAL DA g5 MDRES,
Ly siCB&E#HX2 T, BYZF LU VY a— ANt 300BMOH %4 -
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BLTHE, ZOBRKICEIZFERZmp 1 A RT3 72V ME Me t
TITPO (1-X) (ZZ0, Xi. H1~XBREOEFICHLTHL53, 1

64, 191, 199, 205, 207, 217, 229Xix245TH3) %
AETH, TOMOEERmp 1 VAL FT S XAy M, BBShEY AR
DALFR X IIBERIMA SRS L RIHEORR L LTERSWIZbO2EET
B :

foo85])

(RBACHRR) F o0 Bid, BT 52 00 BEOMOMBES 2B
ETHLIOMBMIhI B EZRKL, % LR, ERYORERLZERCL
T, WOOEEBWIULDZ I E, SVHFELLIEMNISEHEWRULEZED,
IZEMICHER] ¥ Bk, BROPOBERZEBILT, H9 9ER%
PEDy  RIBEEULHERYMER%T S,

[0086]
11, BHAOEHE LWEREE

—OORBARIZBN T, ZEAOFE LW, EhRNHERTFEEEX
—R=T7 IV DA A=ThHDHc—mp | KIS L. £F. Bl RRRT
SO T F N RET BAEERRRETS, TI=X Mk (a Ab) &
Mifha., RENCH—LRAKRTEROOEREKTHS, FDL 53R T
ik, thmpl PTRSVRTxs h&hkIL—34k#EBa /F 34
T BMODNA~OERBRENEXZ VAF K CH-FIVY) ORYALOFRE
JETHZLiIcE Y, R3/MRRRG PIIIILBROBELPET S CMK |
Ty ZHAVWTREENS B, VI FHIVEREIE, c—mp 1/ Mab HU-
0 3 MRMFET v & A TG REIEERAER T v A IZPBVWT, c—mp 1
—Rse. gDX¥ATREEKDOY VELERETHZLICLY, KIRA EL
ISARRE-THREENS 3,

(0087]

HELWARADc —mp | 7= bifKIZ, BERIZESEX P ARF
COBELREOBEXIZZH (1008 HUEENEET, CD34-+MKO
EFF, I, REGL/MREERA~OSMEEBFE LIS SR T L bTE -
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Be
[o0088]

L0@FELc—mpl aAb (—OXREEK 3. BOEE. BICERR
ARIM/MREROFENEZAE TS, 1L, REBOBEIRITEOBIERMRO
HFE, R#, R/ XBRERCESEr hTPODEM LRSI 2HUADK
E I DEMFIEREE T, KB/ MIEER~OHLERBTEHZENTES
. EEMICRE IR a Ab (—oX R THD, RLEELVWEREHADa
Ab (o) 11, "R MF c SR ETILRGE SR, &,
ERRAERRIIN/MREROEREETHENLOMA%EEL, EhaAb (—
OXFEEK) THD, BROEMFEMLET SARORMA I, Fv, s
cFv. F(ab’) ., F (ab’ ), #8Fh3,

[o089])

FELWVs ¢ FvrA ., K1 KRESHhZZ CDREUHAARERORYIZH
+%. 10F6, 5E5. 10D10, 12B5, 12D5RWN12E10&4%
FHeNBA THhD, REMICIE, ERRFIEENRL s ¢ Fvii, —OXitk#@
HBOCDREUVCDRUEOHMAERIZEITIZ 1 ~3ADT IV BREOERIC
SO BMMERA (affinity matured) Xh 3,

(o090] .
C OREARERIL, T RES) (BL. b MRES 7Y COHBERG
LEDIFA, T 7 5ANBZF T IN—FORKLEEDT I /8) CHELT
WTHEWL, XidAs Ot MABEHAFEIRS L BB 3R AEIREI O
MAESLBCHEELTHNTLLN, L0t MIERELFIREFIN, §10E,
B3y b (Kabat) &, GEELES 37 EOEF (Sequence of Proteins of 1
mmunological Interest) #5KR (AREART (Public Health Service) . H
T HEAEDSERT (Natioanl Institute of Health) . ¥ X4 (Bethesda) . AV
—F v FM (MD) (1991)) P64 7~66 9HIEDLNTWS, .

[0091]

mp | FifEEZRHMETIDOBYLFER. HUTREmp | fEHSFIHBR
MICEELZEER Y RTF FIZREFEND LS. mp | kD FESTLHER

-44-



PERERFERYATFF, Bilmp | Xidmp | BER Y RFFF L E

HHZL, BELTORWHEIZBRET A OBERLEXFRZER T L. R

CEHEHK CEBEREERY R7F PO oI RESTFLHEHERSZ L

280, mp 1 FIR2E0HRIIT. BR3EExC 725 T 35405 A

TF ) —=ThoTLL, BRGKIREROFELZAVTAL— b, Fa—7 KFP

XiztothoEY 2REICEBLER S 5, '
[0092] .

RO, A2 SOOI, BB RERD OV ThaicRiT
DB ORED BRI MR LT OMORREHIICIIT ZRE LY bEV,
B MBERD TH D, FEMICH—RAKLIRET 500 LV NS
i, FLAOIEGROSBEX BRI L D RIF A, BEMEUIEEN R ovTth
PEBREL BEICLY., TRGEEAFTRRS VRAVERE 7 ANVF—IZLD
BURIBEBBLTHLEY) | FO®, AL/ T774=F 4, 1 F%H
AT DEAEXBANVEXRVAFAES LRBANVE o ELERZE L~ Y
Y7 R) | I——%T77yua—2R (Blue-SEPHAROSE) . CM7A——t 7 70—
A (CM Blue-SEPHAROSE) , €/ —Q (MONO-Q) . £/ —S (MONO-S) . L X
A UIFr—ET77u—2R (lentil lectin-SEPHAROSE) . WG A+ 77
— A (WGA-SEPHAROSE) . ConA—+%# 77 m—3X (ConA-SEPHAROSE) . ——%F
WV bAs3—p (Ether TOYPEARL) . 7F i « hA ,3—, (Butyl TOYPEARL) .
7 xz=)b+ hA %=/ (Phenyl TOYPEARL) . v 5 A A 757 ua—2A (Prote
in A SEPHAROSE) . SDS—PAGE, #8HPLC (Bxid, IEWEERMM
LIz U BHN) RidET77F v IR« FLFa2F——7 (SEPHADEX molecul
ar sieve) Xix¥ A X u< b 757 41—, RUE=# /) — LB IIFRT
VEZULARBRLVBRENZ —OXRBEEOIRBIZL Y, TOMhoFRHsD 5
eI L 2R, TuTT—¥RRERAET 52D, IRIROWE
ez, AFNANK=LVTNFY K (PMSF) O3 R27a77—EREH
BEERTHTHH X, '

[0093] R

FFELLIZR. BHEEShieHifixrt /2 a—7F/1 (KohlerkUMilstein, Nature
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» 256: 495-497 (1975); Campbell, ARV FAEHHIZBIT 2ERENR (L
aboratory Techniques in Biochemistry and Molecular Biology) , Burdon®#@
, B513%, Elsevier Science Publisrers, Amsterdam (1985); YW {MiZHuseb, S
cience, 246: 1275-1281 (1989)) Th 3., HE L 'mp 1 Hifkix, o< ¢ b
#10°L/FNVOHRIMETmp | REKICKESTILOTHS, LVFELLR
. Bk, DR LB 071 /BRI 2 L b1 0% /AT L OB
HTRHET 5, BROLFE LR, Hikid, IR0z =7 ¥ —HiEo—o%H¢
Zmp | REKIH LTHERENS, mp | ZRECHESTHZ LN TEIHE
Shffid, BRI, BE_ORIRFFREBELTVTL EL ., KX
RENSOMAHIT. BEftmp 1 BY RFF FIBLTERR LA & 50, #648
FEhtomp | 2HERURNT3EDICAVWLNS 5, ZOXREREOEIZGE

LWEIIREBWT, ABHIX, YV FE2ETaiERH 2806, i mgsiehic
NEEEMEEIZ L. RUEABREZ o ENEZRETA -2 25t mp
1Y My Fkin vitroXidin vivoCRHT 57O F i #Rt4+ 3,

{o094] _

ARHIT, BRHTERERAETCEBRIA TN TS, IRTWRLTHEV, mp 1
AT OMA 23— F4 28BS h BB YF. RUmp | Hifkx a—
FI2EFIERETABSFL. HENTHD), NIEEL L PREDR
MIVO =TT TV A T BB HTEEESYFLIRHLT S
o FE LV 'mp | kR, £HENESEEZETHE MikE2—FT3RN
AXIZDNATH 3,

[0095]

BFE LOARRAOERMERRICE VT, MY Fidmp 1 Hitkega— 43
¢cDNATHY., cDNARRS F—CHEGRENLBEICIVEBREILSH
FEH] L fEAFTRRIGERE L TV A BERTER AR RS F— 2 Fic S, ZOmi, X
7 5 —CHHEGRINZETER. YR EERIN-ETHIROESEMICE
WTHikEZa— F+3 c DNARRR IV HZ L, RUGETMIREEN) OHEk
FEIRTDZLEEE. HEOELERIT) cDNAZEATZFELEIZST,
TOLIC L THRBE SN HEE, FF LiE, ZERCE—Re Mk ThS
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o FIERZENTIOOHFE LWEEMAIIE, F¥ A ==X LR F7—FJIR (C
.HO) Ml Th 3, HOHFE LVWEZHIIL, E coliThb,
[0096])

AREIL. BRIZEDREOMD 1 7TI=X P X7 V2 d=X MilkEHL
Bt ET A LS, RERXIIELRORR, BCh/ MRV ELET
BHEAEMEIERT B HOFE LB LS, BAICLY. Hitkik, ¥
A Ay, HRiao=—RYEEFIIES VF—uf L BBEDETHRES
h3d, FELV I =—FEEFXEA VF—a L FUCH, Fy b UHVF
.LIF, G-CSF, GM—CSF, M—CSF, EPO, I1L—-1, IL—-
2, IL-3, IL-5, IL—6, IL—7, IL—8, IL—9XiIL—
1 188Eh5, BN, kiR, 12 v=2 ) UREERF BXE 16
F—1) XEBEERT WXL, Vokbxdr (LT) ) LEASDET
BgEERS,

[0097]

II1. FRMA&® _

ERAOT IR FRB/XXT ¥ =X itk % a— M4 388, /2
FVAT7 7 - LIGREND—FGEREDOS A 75 Y —pob. JANTS - LT
B3, EDLORFATT YV —ORMIT, YEEIXBMTHS, BYRITATS
SU—ik, WO92,/01047, WO92,/20791, WO93,/0621
3, WO93/11236,W093,/19172, WO95,/01438RKRU
WO95,/15388IERINTVIFECIVRAMLTL IV, FBELRRE.
BERICHB T, —EPHHE (s cFv) OS54 75V —i%, £ b FF—000
t OB —-HROEBALEFA»SLEREINTH L, VHRUV LHEFITHEY
TA5mRNAJL, BEEf&h, £ LTEBEFL2AVWTHEESh, T LTHIEREES
., cDNAO#HHZERIYS, PCRIERE. —&@iHiiks=2—FT+53DN
A, Gly,SerDE5R) VA HAVTHRAMITHR, £ LTEDRRE
BRI F—fizsa—fLEnd, RNWT, 77—V 5A4 75V —ik, —FgH
HOEMNT 7 —VOREBMTTREND LIHICHABEIhD, 77—V F4 7TV —
PRMUAT D -DDOBEE 2 FiL. Vinter et. al., Annu. Rev. Immunol., 1994, -
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12: 433-55; Soderlind et. al., Immunological Reviews, 1992, 130: 109-12

. '3; Hoogenboom, Tibtech February 1997, Vol. 15; Neri et. al. Cell Biophys

ics, 1995, 27: 47-61 RUF ZICRMENBRE, BB Eh, BRINT
WA, '
[00938] : _
T A=A MRUT & A= MeER BT 2E5RBFOHKR. ZAGEZEEL
s ELTHERZBEETH-OOEEBREHEEAVT, bRahiz & HicHm &
 NEERscFvOIALT7TY—%BIDST B LICLVBREATH IV, Gr
iffiths et. Al., EMBO-J, 1993, 12: 725-734. BEH 7/ u—r OKRIERUVE

AR, BBEROFMETAVTEET S 2 &N TCE B, Griffiths et. al.; Clark

son et. al. Nature. 1991, 352: 642-648. fHDOBY HiF TRD%., THEE~
DHBRENEELEFTE 77—V LCRENDIERORL: 5—KGiH &KL S
Tr=UDFA4TFV—%%3, 5IKHEBY ST TRIZ. LB VESEME
EETAHME25 475 ) —%RHt+ 2, GEEEDRENSMETCHE LE, —
77— VRRFIATT Y~ 77 —VD 2 0%KMH, FBEICIZ1 0%RE,
RIZHHEICI 1 %R, 77 —POREOFHED 1 U EDat—%2FT LS
ICAWAZ EMNCE D, —MOFRFIX. Blxidlowman et. al., Methods: A Com
panion to Methods in Enaymology, 1991, 3(3): 205-216ic@E#Ehi X Hic”
7Y FRUANNA—T 7 —DUOERTERTH LN TE S, FERT77—
PR, M13THY, FLTHERTRIR. LEDLownan et. al., IZERBO L Hiz.
HBIIa— bRV BE3EETHRE Y VN2 BE LTHET 5, thoBEE
77—V, f1LERG dBMERT7 7 —P 280, thO YA VR a—FF R
VHEERETIHAES VA7 EORTIX, $BESTHY, ERBHETHNTL LN
. U. S. 5, 223, 4098K,
[o099] '

k07 I ) BESIOERERR, BY2X 7 LEF FOEILERHEDNA~H
ATRHZLILEdD, RIINTIFRERICLVRAMNEND, 20k 5 RERKIX
| BIRB I TOREROREDT I/ BESIFO, RENOOXKE, R X
BREP~ODHEARVG/ XIIBREOCERE ST, BARGEN, GOKELE
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T30, XA, BARCGEBRONM: 2845bE b BOMEEICEET S

TEMTED, TI/BORBE. LIRS a ORI B LY F D

LHRERT, £ MG REREREOEEFO ot A 2HELTHLIW
[0100]

" RRBRAROLEHOGERMBTHD, HEOHIBOBREIIFERORE
D= OHFR 2 FHIL, Cunningham and Wells Science, 244:1081-1085(1989)
KEBENTWA LI (T FERRAETRER (alanine scanning mutag
enesis) | LFEIND, I T, BORBOBREXZIEIR. RE BXE, ar
g. asp, his, lys, RURglutki3R#HEFBINEBE) Xh, #L
THEXBRICHEENETIVE (BLYHECRTI=X3RYI75=)
WLV BELAOh, ZEKLT7 I ) BORAERICEELERITT, XW\WT, #
BRI L CERBHNBZEZ TTIL07 2/ BoM @ik, EdXitihoZR
%, BREM CIZERBALOZDIZ, BATHIZ LiIZL#ikahs, Lk
BoT, 73/ BESIERELZEATHZHORAIL. FHROONIA, BR
EERENBEOHER., FORDILEDRRV, fIxiE, 52 bhiamirczeR
EROPDRESIT DI, 752U BBEXILS ¥ ARRERBRN, EHY
a FUXERCiThh, BRINLAEEREN, FHROFHOLEDIZZZ Y
—=rr7ah3,

(0101]

7 BESHEALZ. 1BAORENS1 0 0XEhULDOREDOR XM
TCOT X ) =R/ I NERF N —KR@E, T 1 AXIIEEROT
/) BBREONBEFIOFTALZE L, KEBAOMIX, N—KEAFA=LBELY
AT iEct b—TEBCRBE LLiAEZ S, FBSFOMOBAER
it ko mEEEIRE R I TS, BREXIRNIRTF FOREDON - Xix
C—K~DOMEHEELe,

[0102]

BREDOOZA T3, 7/ BERERETHD, hbOEREKIR, BE

SNFHESTFPIOREL—DOT X/ BRERVEDHEFICHEAINLER
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ROBEZAT S, BRERERFBROLDOELRERBAOEAIIZ, BIE
RERYELN, FREEL, HBIhTW3, RERRIE. [FE2ER ©
FETTTR2ITENTV D, TDOL S RERN, EHFHELEELEES
26 F0EE, F2PT BB 2ERE) OEBETRINTWEY, XiX
SIBIFIT I BOSBEICKH LTOBRE LTTRECERBRShA T3 L5
CERIBHROELIE, BAZhTEL, TLTERYBRA I Y —=v T &ND

°

[0103]
(%3]
x2
LEDBE ' BRN 2 REE FELVERX
Ala (A) val; lew; ile val
Arg (R) lys; gin; asn Iys
_Am(N) gin; his; asp, lys; arg glin
Asp (D) gl asn gha
Cys (C) ser; ala ser
Ghh (Q) asn; g asn
Glu (E) asp; gin asp
Gly (G) ala : ala
His (H) asn; gln; lys; arg arg
e (D) leu; val; met; ala; phe; Jeu
narleucine
Leu (L) norlcucine; {le; val; met; . ile
ala; pho
‘Lys (K} arg; gln; arg
Met (M) leu; phe; ile feu
Phe (F) leu; val; ile; ala; tyr tyr
Pro(P) ala ’ - ala
Ser (S) thr thr
Thr (T) ser ser -
Trp (W) 1yr; phe tyr
Tyr (¥) trp; phe; thr; ser phe
Val (V) ile; leu; met; phe; ala; leu
nosleucine
- [0104])

FkO LSRR BT 2RENLEER. (a) B —bebBA
BEOL 57k, BREBATORY RFIF FEROEE. (b)) BEBRMOSTF
OEIFRPHAMERIT (c) MBHOR, OHFIIRITTRENARICRREBRE
EBRTHZLICL o TEREND, BREAROBREIILER T A MG DIFHEIC X
2TIN—FRFENS : :
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(1) Bkt : norleucine, met, ala, val, leu, ile;

(2) PHEAKE : cys, ser, thr;

(3) Bptt : asp, glu;

(4) HEM : asn, gln, his, lys, arg;

(5) MHDRZICEETIERE : gly, pro; KT
(6) FFEH : trp, tyr, phe,

{0105])

ERFEHERIT. ThHD FTROVESORBHEMD I 5 ACERXD T E

BELRITHSI,
[0106]

SFORCEEHLZEEL. RERREGSLBITIA LD, £ M OXiIEL O
RO E LWBEORICE TRV, WIHRBVAT A VEEL, —880I
Y NCEBEINED, BICWIE, BRHEBFvI I 7AV O L3228
K7 STALFTHBBERR) VAT UBEARAKREOREERZTEMLS 3

[0107)

BT E LWEOBRERER, 1 U ELOROFBOBAEERRELSA
T3, —RIZ, EORDIBEFOLDIGERENIERDEREIX., Th b
EAIhESORE (v MEXide FOHE) T3 e, MBI EDED
BEERFE T2, 20X RBREREKZGIMELRFER. JoBFIRWTE
BOKEEMND 77—V ERVIRTMERRTH D, 2% 0, W O10BH
EEAL (Bl iE3 — 780 RERERICEL>T, &2 OWBALCTRTOTER
TI/)BHREETDHIOTHD, 25 LTEEASNAIABEEEDR., FhEhoh
FOPIEDLNEEMIIOBREFI 1 IOEHCEMAELETAF ALY M ROT
7—VRFLL—BRCHRREIND, TOE%, ZO7 7 —VIRBTRENLERE
i, FREIRBWTHRINZ TR DEYZENEYE (BTG EME) ko
TR V==V &N3, EfHTIH-DIC. FRROBUTKRMALRAET S0,
T7oUREERERERY. RAESNE, FFESICAESEBRT 587 EH
BREICH U TEET S LMRTES, REMIC, UMz, AR SEE
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DEOBMEL 2 RET 57, FR—AEES RO SME LT3 2 L2
FRTHES, OIS REMBELBET3RER, I IEE L ohiH
W LA BROGHTH S, —BEX0LHIREREREEINE, RS
NEESRERBOARNVEIRZ V—=v 700, BET5 1580
TytJKﬁwfﬁntﬁﬁ&ﬁT6ﬁ¢ﬁ‘éB&é%%OKwuﬁﬂéné
ThAHI, o

[{0108]

RIEOMDZ 4 7OT I ) BERKIL, HEKOTROZ Y av e s —r %
EET S, BETDEWS Z L3, HfiEOTCR 6N 1 2L EORKILHIRAL
ORERV/ IHEPITRFEELRV 128 0 7Y av b 2 4033
TEEBWT A,

[0109]

PEO 7Y oAb, BEMICEN —BAXIX0O—HKETHD, N—Haik
T ARG X BEOAUFE~ORAILDOESILER TS, MY RTF FEFIT R
NRIX XV VERETANRGE L —X—blF=y (20, XidFa Y
YERS, WRRSBT I/BTHI) BT ANRTX ARG T D RAKLH D
BROAMOBHBESIChS, Bb, H3RYFF KBt s. Zhbond
Chh—F O+ YRS F FERFIOEEREENR Y 2L LB R Y Yt DT
bd, O—KEETY a ik, BERMLN-TEFANS 7 v —XT I, H
S G P—ANiEIF TV ue—ADI LN 1 9%k FoFri T I B, 55—k Foxy
FuYrXiEs5—k Faxs ) rbEifvbhiEsat, Bb—Bmicie ).
YXiZhvF=r, KEETHERRERT B,

[0110] '
. BE~DSY a B of ML, (N—&BE&0O 7Y a LB o Hic

1) EEICET 2 EBESIE 1 O ED ERO N RFF FEFIZSE L S ek
ETHZLickoTEBREIND, UEIE. (O—FEDOTY av Lo
i) 128 EDEY R bLEI=VRBED, b EOFEOERSFI~DMHINXiX
BRiCL-oTHLEEEZ T LN TES,

[0111])
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RHEOT I BEIIEREY 23— FT BRI TIE. JOHNYFCHRNOR
X DFECRAMTI LN TES, ZhEDHER, TRZBEBENDDIT TR
VB, RBOBIGEN» O OB (BRBENRT I BRESIEREORA) |
MIEEICRYM AN EREIHRERERMOHFEOZ ) IR 7 L EF R (X
ERUARN) ERERBR. PCREREERR. ROV Ly ' ERERESR
&L,

[0112]

BT, B, OB ERBT S L O ICRERR SR (SLRMI
VBBERI F -t X o THEGREN ) MEROEHRR CHRMROMIRYN S H
EERWRT L L AREOELAR2 ST, BRI R FHETRET S,

[0113)

ERICEIVBRENE, mp | EREF2a— T 588 BXiXcDNA
Xix¥ /I 7DNA) | E37e—= (DNAOHIE) XIIRFEOLD
WHRNAERRI F—IZFAShE, B ORI F—NHEATERTHY . FER
N7 Z—DiBRIX (1) DNABEXEIDNARBRIIEZZLOTHEH,, (2
) RIF—ITHBASNIHEBOKE S, (3) FO_II-IZIVEERGHREHh
SEIME. Lo TRENDZTHAH, FL4DRT7 F -3+ OHE (DNAK
EXIEIDNARS) RO 41F LGB EMIICIE CTEL DM EET,
R7 F—OMRE. TRIZBEEZNDZ DT TRV, —RBIZUTO 128k
El: VYRS EMER 19U LT —b—BEF, AP —=
VAV b, Fae—F— RGBT,

[0114)]

(i) 7V EFERER

AFBEROmMp 1 RERBEENICERENR) 205257, EHRARY FF R
HEUSIRRSY VA7 ERRRY RIF FONKBICEOSEE LD
T FINEFIIZEOHORYRTSF FLOBMEELTHLERENS 3, i
YT FNESIR, RSO 1IBBRERTHoTHEWVL, XiE~R7 ¥ —Aic

HFAEINDImp | EDNADO—ETH-oTHh, BREINWEFHERS 7F1L
RSN, BEERIC Lo TEBShLESKD by VA7 F¥—Pick

_53_



2THEENB) bOTRL THRELAZY, FREEFMBICOVTIR, fZE,
TWVHY)HRRT =¥, RV Y F—¥, 1pp NIREEETV T o b
YIIY = F—DIN—F OB LFEY 7 F VEFIBEREND, BRIWOR
DITIX, REMS 7 FVES %, AXEBRA vy —2, TAT7 7 BFXiL
BiERA 77 #—¥, C. albicansZNa73I5—¥IU—¥— (1990444
4BRARENREEP362. 1798) . Xi31990411815BIZ4%
ShicW090,/13646BREBEBRENTVWELIHATREBRTSZ EMNATEE
Thd, MILHHEROBRIZBVTIE, REMES 7 FAEF (BDS, in vivo
TE OREEHALBHMI»Omp 1 Y XY FOZWELERE<mp 1 YA F
TUEF) B THEN, £0OMDOmp 1 VH Y FEYRSF FUIIRL2DH
BENPEORLmMmp 1 b0V 7 FAERS, mp | YH Y FhbDy 7+ LS|
EUR U XIZBRT2EOXWENTZRY RIF ¥ bOV 7 HAES, RO
Bl 2, Bfi~iV_RA gDV I WVNo e DA LNABRWY —F—L ol k
FT, TOMOHHEMHO L T FARFILBE N TCTHY 5 3,

[0115]

(ii) RMERBRER .
‘ %ﬁkvan—:yyoﬁﬁwﬁaﬁ—ﬁ\fouhwﬁﬁéntﬁiﬂmw
TORY F—DHEPEFRICT SHBEFIZEFLTWE, —RiZ, yu—=y
IR F-NTIR. ZOEMNE. BERBEDNAL ML L TR ¥ —2EN
THDERICTIERSTHY . ANERAXIIERNIENT IENENETS
o DHBEFIT. SEIERME, BEREYVAAZLOVTRAOLDTHS
o 7FAIFpBR322HHOBMELAIT. KEHO/T ABHEICELTE
B, 2u07FAI FEARBERCEL, WLBPHRARO g —=v IRy 5
DIeDITi, EEIERVANAEKR (SV40, RYIF—~, TF/ UL IR
. VSVXIEBPV) REATHS, —fftic. BRESHRERIHHLEHREER
AP F—ORDIELEE i EESICIISVA0BREERATI LR
TEBN, Zhid, ThEENTRE—F 2 BATVENLTHS) ,

[0116]) : :
KEBIOBBAR7 F—1k % bv) R F—ThH3B, b, Zhbixl oLl
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LDY FADEENTHNENZLON, BEOLDL S 1 DDEGFERIZFS v
L AT7=7vavERI B, IR, N7 F—ZE coliOpTIR—=0TL,

&K\tei%nﬁﬁiwm%é#&mmbeﬁﬂTéﬁﬁ%bt&<Tb\

EBO- OBERUIMLBMMRBNIZ IV AT 22 v a &R B,
[0117] ‘

BES ) DA~OHAILL>TDNALRBICHETERETH S, “hit, Hlx
£, Bacillus¥'/ I v 7 DNAFI AL AEFNIHEBINZDNARSI 2~ ¥
—RIREAANBZ LICE 2T, B L LTBacillusEAWVWTERITEREh
B, TORZF—EAVWBacillus® b TR T 22 asid, BRELT, ¥
JAEOHBERRBZRVOCHAEDNADHEAZ LT, LaLiadbhiksa
—F¥55 /7y 7 DNAOERL, HikD NA %5IER$ 2 O HIREEFREL DS
BELENDZZ DL, ARMCHEMEINERI F—OERL VL EEMETDH
5o (

[0118]

(iii) BRBETRRER

BERGIn—= IRy 5 —i, BiRiE~—p— L bRETh 3 BRAET %
SATWRIFhER 6V, ZOREGFIR. BIREHANCTRE S LB EER
BEHOBERROTEIIRBICLER S Vs By a— ¥T5, BREET
EHELRI F— LRBR SNRWETHIL, BN TERLRL 25, B
W2 BRBETIX. FIXidBacilliozbofEFa—FMekD—-7 5=V 5%~
—EEa—FTB3REFL VoL, (a) TrEVY Y, Ridefir,
AMPLFE— R RBTFIFHA 2V Vo HEMEUIEOMD M
T 585ELFE5L, (b)) FBREREXBERHETI1XE (c) BE
BHPORAFTERVWEERERORPH/ETH 7 0B a— T3,

[0119] ‘

BRRAXF—L0—FITIR. BEHROKREZBAIETZ-H0EAHAEND
o FHREERET TS EHERRINS Zh b OB, Byt 2 542
FRIBEREBEL. N LTEREFHEEZEZOVS, hhSEEBROF T
. X@F=wA Y (Southern et al., ]J. Molec. Appl. Genet., 1; 327 (1982))
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, 427 = /—)VB (Mulligan et al., Science, 209; 1422 (1980)) Xi%

AV u=wA3 (Sugden et al., Mol. Cell. Biol. 5: 410-413 (1985)) &\

SlEBBRVWONRS, FIREBLE IS0, ThEnE2EY, G418

NiERF=oA Yy (FRXF4VY) xgpt (a7 /—NEE) NidnAd 7

oA VT AMEEL B EDAEBEHETICH SMEREFEFHAT S
{o0120]

LSRR O DO DMOBRRBIRIE~— I —DF L LTI, Pt Fu
LAY F—¥ (DHFR) XEFIPrFF—F Lo L) Rkt
EVRALISABROH ARBOREETRRICT 200085 5, WHLBWHIROBE
K, v — D — 2RV AAE DI EGREIS T N ERTAESEL D
HXETCBE»N D, WIKER, BHRNOBREADEOREN > ELEFsh
P LTH#EEa— FTE3DNARUVBRBGTOMFOMELEL Z Lt d
RMET CREGRELERETIZLICE>THEELNS, #EIX. RBIZE-T
EOLOTHERZ VAV BOELADZDIZBENFICRE VRET, MR
MR OBBHAORAENTER L TRKEEEONE /0 ATHB,

[0121]

$iziX, DHF REFRRGF THEHEERIN-MIEE T, DHF ROEAN
ToEA=ZAMNTCHBA M MFE—b (Xt x) 2EHTHHHATTRTO
WHEEBRELERTIZLILLoTREENS, BEEDHFREMAENS &
& OB R BEMIX, Urlaub& UChasin; Proc. Natl. Acad. Sci. USA 77: 4
216 (1980)IC L D TR EN TV A L) AN S E iz, DHF REHEOR
BLEF A =—XN bRAF—JI8L (CHO) MR TH S, HMEEREhE
ARIZZDEE, MALEELRLOMt xiCBRE&NS, Z5LT. DHFR#
BFOEEL Dt —F LTENICABLT, fifkEza—FTADNALWSTE
BB FEFUTOMDODNADERO a2 ¥ —DOARNEPND, ZOREE
., FIXEM t xIZH LEWIMEER b OBREREDHF REBEFRFIAEH
285 (EP117, 060) ONE#EDHF ROFEZ LD OT, XX
ATCC No. CCL61 CHO—-K1&WaolhtndETHENITHD D
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LWBEEL L VBT L bTETHS, REMICIE. HkE2— T3
‘DN AEEF, BABMDHFRZ VARZERRT7I )7V av R3FAT7x+ 5

- R7x=5—¥ (APH) (Wolth d 1 50BRE~— b — CHEEGRIIRAM

HEEBRENFEIME (WEEDHFRESHTIBICHANOEE) &, #

ZEH ATy, RETLVURIZECA41 8LV T I 7Y ad REkE

Vo BT — b — DR DOBRIEANE ¥ SF T 5 BN TOMRORER

Lo THERTZZLMNTED, KEHTHE4, 965, 1995%28RD L,
{0122] ' ,

BERNTERT I -O0OBEHNRIRBEFII. BEF7AXAIFYRp TRHIZLE
Et¥dtr p 1 @f5FTH3 (Stinchcomb et al., Nature, 282: 39 (1979); K -
ingsman et al., ‘Gene, 7: 141 (1979) ; Xi¥Tschemper et al., Gene, 10: 157

(1980), trp 1®EFII. FAIE. ATCC No.44076XIZPEP4
—10X5Z, P77 7 ATORKREABKML TV ABEGORRERK
BEEDHOBIR-—h — %88t 23 (Jones, Genetics. 85: 12 (1977)) . =
DL &, BMEIMRY ., ARD trp l REOHEER, PV 777 0v0R
EFCORER IA3WEERY BT IO ORDRRELIBMHT S, AL
T, Leu 2—XiABEDEK (ATCC No. 20, 62231138, 626
)ik, Leu 2BEFEERTIRIOTIAI FIZL->THEEINS,

[0123] ’

(iv) 7ue— 7 BRER

BIARVI u—= IRy 5 —i3BE, BEERICTE Y BRShiEERRIZ
LIEEBIICY 2 &3 ue— 2288 T 5, 7a®—2i3, Th b N EHHHN
Y V7 ShTWABREEBES & Vol & ) RBEOHBEN DOEERUER
EHET ABERETFOMEa P LER (57 ) 2 52REREFITCHB
o BT OE—XIMEENIC, BRELBRIEL VDI 22D FARADL, B
BT E—2 13, BREGEOBIVOEE., HAEERSOEEIIREXIT
BEFERYCEZTEOHB T CONANGDORK LE LV OES & BMs X
¥E37uE—SThd, BRAT, SEIEREBENEIMRICLVBEBShE
%&@7’nf&—5ni)ﬁ£lfﬁ>6° ZhboFoe—7ix, HIRBERHELIZLD Y -
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—ADNANG7nE— 4 2 RELSELL T aE— B2 F—RNIZHEA

TBHILILoT, Hithk a— F+ADNAREBEICY v 7 Shd, HEDN

ADBERV/ XIXRAELEL DR, REERES ve—SBIIRTES <

OFHRET R E—SOFmFEERATI LN TCESD, LHLLRBL, REHS

DE—ZIZHE_REBEINIHEDO IV RELEERCL VB VIRE 2 —RICTHE

IZT5Zexb, FEHRTmE—F TN 3, '
[0124]

REEEETCERTIORBLEYoE—F L LTR, B—F78v—FRTR
77 b—RA7uE—F%K (Chang et al. Nature, 275: 615 (1978) ; K&k UGoedde
1 et al., Nature. 281: 544 (1979)) . 7AA VKR T77y&#—¥, PV T+
7v (t rp) 7uE—2%K (Goeddel, Nucleic Acids Res., 8: 4057(1980)
EQREP36. 776) EltacrlaE—4tnalldsnt7V vy RS
F—4# (deBoer et al., Proc. Natl. Acad. Sci. USA, 80: 21-25 (1983)) 2%
EEND, LHLRG, TOMOBRMNOBE 7o E—4 bENTHD, Fnbd
DX 7 VFEF FEIIZTTIIARENTEY, X-oT, BEREIhHHDHHIR
B2 T2 KV -7 ¥ 72 2R L YR IRHE&E 2 —FT3
DNARMLENO 2 EETAENTEB L3R -oTVD (Siebenlist et
al., Cell, 20: 269 (1980)) ., MIEERNTHERAT I DO uT—F IRERIC
BRI RTF R a— FT3DNAICERBMICY v 7 &Ryl - 0
H—/ (S8.D.) BEFEGLEFTEZ LIRS,

{o125]

HEEEDIZOWTHEGREFN RO TS, BRETATORBSRETF
B, BENEMSIIEM IS ERICH2 5~3 0BEND L ZALHAATESR
FHEET S, FEORBEFOBENRENSEH7 0~8 0ED L ZAKA
WHERD DD 1 20EFIE, XBEEOX I LEFFTCHY 55CXCAAT
BEETH D, KB2ORBEEBREFOIKBIZHDIDIX, 2—F 4 EIID 3
RIMCARY ARREMANT B0 I FALTHD 5 B3AATAAARSITHS
o “NHODEFIDOTRTH, AEERRAZ F—NIZEEICBASRS,

[01256]
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BREXLHIERATEOOBEO RS E— BRSO L LTI, 3—-KR
w7V &) U EEFF—+ (Hitzeman et al., J. Biol. Chem., 255: 2073 (1980
) RiXEOMD Y 2—/LBESE (Hess et al., J. Ady. Enzyme Reg., 7: 149
(1968) ; R UMolland, Biochemistry, 17; 4900 (1978)) , #zi¥f. =/ 5—¥
L ZUVEATATE F—3— Y VBFE hu bt —F, ~FYx+—¥, it
VBTFAINEHRYT—E, FRARTILS bFF—¥, Sra—X—6-Y VB
IATF—H, 3—FKRAKTVEY U BLFY—¥, AR T—F, PIF—
AYVBAIATG—Y, FRARINA—RL IV ASF—F RPN axF—EDi
HOTaET—-INEERD,

[0127]) ' »

BERFGFZLVEHB I IEEOMMARFIEEZ L OBRE S oEe—FThB
FOMOBERTET—FiX, TAHa—LTE FubFr—¥2, 41V b2asC
 BRMER AT 7 ¥ —, ERABICHET 2 OERER, A uFdRasy, 7
VEALTATE F—3 -V VEEFb Falh—ERUTNV F—ZRARUH 57 b—
ZORAZRY T IBROLDOT 0T — S EETHD, BRRBRICBWUER
T RbOBEHNRRI F—RUBT T -2 IFIZ, Hitzeman et al. DEP 7 3
65 7ARBREINTWVWS, ARICFEHIZIX, BB 0E—F LB
vH—bEASND, '

[0128)])

LB EEMENDOR S ¥ -2 b OHELEE, flXE, 2hb T ue—4
BEEMEREMBERHEZ L2 RHL LT, R T DA LR, BEYA
WA (1989 7TASHIRARENLUK?2, 211, 504%8) , PF/ v
ANA BZETT /94 NVR2) | UVHERVANVA, BEREY A VA,
YA MATaYL VR, LTS VA BEFRVANVARUELFELLIZ
VITUUANAR4L40 (SV4A0) EVole DA NADY ) 2xh, 2T
Froe—FXiefrar) rFue—4F Lo EHERARLEY S oe—
b, Bay s Tue—4htb, RUCBAKHARS L&GEE6h3 70
—FhbEbhiroEe—FIZloTHIBENS 3,

[0129]
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SV40UANAOBRHMRUBH S 0E— 2k, RISV 40 v A5
ERZFSLSVA0FBBRIZI AL ME LTHENIBOND, Fiers et al., Na
ture. 273:113 (1978); Mulligan J(® Berg Science, 209: 1422-1427 (1980);
Pavlakis et al., Proc. Natl. Acad. Sci. USA, 78: 7398-7402 (1981), t h
YA AT A NVAORBREH Y aE—41X,. Hind 111 E#IB75
YA hELTHENICEBSNS, Greenavay et al., Gene, 18: 355-360 (1982)

o WHLBHEEANTRI F—LILTYVIBEEVANVAEZAVWTDNAZRERS
| EREDORICONTIE, KERFFHEL, 419, 446 ETHRIhTVS,
ZORDEERR, KEKFE4601978FcBREhTHS, ALL.
OHfaR ORI, ¥ Txaka— T35 c DNAOBBRIZOWT DGray et
al., Nature, 295: 503-508 (1982) ; BHI~NLRA YA AANLDFI P %+
—¥Sue—F OHET O XROHMEADE hB—(#7xacDNA
DEIIZ SOV T DReyes et al., Nature, 297: 598-601 (1982) ; L 1=~ ¥
ARV HXEOBRATOE b2 ¥ 7 zuy B 1 BEFOREBIZOVTDCana
ani & UBerg, Proc. Natl. Acad. Sci. USA, 79: 5166-5170 (1982) ; RUr5 ¥
2AHEYVANARRKBREEL T nE—F L LTHAWVW:, CV—139LBHKR, =
U YRR, Fy A =—X LR FIIRMME, He L a@aARU=wy
AN 1H-—3T 3B TOMEC A TEFIOFEIRIC OV T DGorman et al., P
roc. Natl. Acad. Sci. USA, 79; 6777-6781 (1982) L, B8R &,

[0130]

(v) =Y —BROEBRER

BEHRMAEYC L AR OHEE 2— K+ 5 DNADESL, F4icLT,
R Z—RILZ N Y —EFIEHATEZ LI >THAREREL NS, =
Yt EOBEEHAKEE I o~ S IERATAEREHW10~300
bpODNADV AERMERTCH D, = ¥ —id, 4+ (Banerji et
al., Cell, 33: 729 (1983)) MARLUNZ=—F 4 VEFIH{K (Osborne et a
1., Mol. Cell Bio., 4: 1293 (1984)) DP T, BEHAMIZXHL S5 (Laimins et
al., Proc. Natl. Acad. Sci. USA, 78; 993 (1981)) X% U*3 (Lusky et al.,
Mol. Cell Bio., 3: 1108 (1983)) & ZAIZBR ah/-. HBAFRMER Y
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BILEFELELVOTHE, BE. WILBHREFHLEEL Do VH—EF]
BELRTWS (Foby, 2FRF—F, TATIY, 77 b uFA R
VA vraly) . LipLeRs, SNz, BERRY A VAN N
UH-RERENB LR, I LTI, ANEROBEBOSV40T
NP — bpl00~270), YA AT BOANABYFaE—F Ty
Y—, BNEAOBRBIMORY F—vZU N HF—RETF ) IL VAT
P—tdHd, BBt T v —F OBEEIOTZDD AP —ERIZOVTOYa
" niv, Nature, 297: 17-18 (1982) bBMDO = &, ‘
TNV, Hilka— FEEFICH L S 30T F— kR T T
AT ENI BN, FELIZ, FoE—25650WMIBRESND,
[0131]
(vi) BEEHREHRER -
EEfETMm (B, Hil. B, Y. 8. ABXirothogimias
FHOFKMIR) NTEHASNIRRRS 2 —RBRBICEEORERUnRN
ADREDOT-DICHEREFNZ bELZ 225, P38, EEXit
VA NVADNAXIE ¢ DNA®D 5 RUFEIT & - Tid 3 OFREREREY b—#1z
AFETEDZILOTHD, ZNHOERIT. kP a— FT2mRNADOKRERE
BRERY)TZF=MEENET S 72 b LTEBENEX 7 LAF RS2
v hEET, '
[0132]
(vii) R Z—OMBERUS . ,
CAETHIE LI 1 oL LOBRER L SLEN 2RI & —OWEITIT, RN
RERBERIRAEND, SBENTTTIRAIFIIDNAT T T A v bosgi
Eh, BMICEDETRESh, VRELENB3TPIRI FEARTHOICEEL
WEA~EBEEZBEND,
[0133]
WMEINETTAI FROELWVESIZRETAD024TAICIK, B coli
K1 2&#%294 (ATCC No.31446) #BERRTIXEZRESY
PEFAESN., BT3RS, TUYEYIVRET MSH A2 U Uiitthic k- T
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BERBIZRD LM EERENBREN D, WEEREHHLOT T A I FARN
S, HIR-Y FX 7 L7 —EHEIZL DG Eh, 2>,/ XidMessing et al.
,. Nucleic Acids Res., 9: 309 (1981) D FIZ L - T, XiiMaxam et al., Met
hods in Enzymology. 65: 499 (1980) DKz &k » CRFIRE SIS,
[0134]
(viii)BEHHRR 7 ¥ —
FHEHOEBIIBWTIHICERATHADIX, kR Y RFF R a—K4+3D
NAOHHIHMEAN CORBHLRBAL BB T IBIARI ¥ —CdB, — I
« BENFERICIE, BEHREIBHERI F—0EE<0abr—2EFHEL. RV
BRI F—CE D a— FENBHE LR Y RFF FERBLLTARTS &
SRFT, BEMEANTHERKBEMTEIRIARI 41— 2 FERATIZ LKL
LTV 3, Sambrook et al., supra. pp. 16.17-16.22, WEIRRBHAI F—K&
UEEHRESLHABEHRBRIARIL. 7o—{bEhDNAK LY a—F&h3
RY T F FOME CRRELRER b RIZE £h 3 EWE0 U EE LRI
DNTDPNRDIRY RTF FORERAZ Y —=v 72T D, »< LT,
BEGBHRRIZ. HERY RXTF FOLHZNEEL L OHERY) FF FoF
PHRUEEEPRIBTAIZE 2B E LT, EBATPNTHRIZERATH S,
[6135])
(ix) EYRFHBDMER~R & —f
HH%x YRR MENIC BT A REOSGRICES SR ADITHELEEED
b, 7 ¥ —RUME EMEAHGething et al., Nature, 293: 620-625 (19
81); Mantei et al., Nature, 281: 40-46 (1979); Levinson et al. : EP 11
7, 060 ;RVTEP117, 058kERENTVWS, HAEHDMIRERRH
DIDOBIFRRTTIAIFIE, pRKS (EP307, 24 7%E%¥no.
5, 258, 287) XipSV16B (PCTHFA#N.WO91,/082
91) ThH3,
[0136]
ERARORS ¥ -2 n—= VY RBBBET 370 0OWEIRE ML, K
BAEY, BRXZEROBSEBENRTSHD, BURFEEEDE LT, 204
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77V A, BIXITS T LIRS T ABHEAEGESP ZIZE. coli, B. Bsubtili
s& VW ofzBacilli, P. aeruginosal V- 7zPseudomonas®, Salmonella typhimu
riunXfiSerratia Marcescans. B&ENB, 1-2DFF LVE colizw—=y
Z7EIL. E coli 294 (ATCC No.31. 446) ThEMPAME coli
B, E. coli X1776 {ATCC No.31, 537) RUE. coli W3110 (ATCC
"No. 27, 325) ¢vokZofoBEELELTWS, Zhb0flid, IR
HERDOHDbOTIHRL, BRs—fThsd, H#E LI, BEHREEIR
DY NI ESERREDWTRETHD, REMIZ. FIXEP CRXEED
OB EY 2 7 —PRIEE Vo B0 —= ®in vitroCOFELBBEL TV
R ' :
[0137] .
FREEMIMZ T, RREFECERR LV -2 L ) REERED L. fitka—F
7 2 —DibDBYREETH S, Sacchoromyces cerevisiaeXiZ—RAI%R
RUBERL. FTHEEBMEIMEDOP TR L —BHOICAV LR TVD, LiL
RH6, TOMOEE OR. MERUHEK, HxiE, Schizasacharomyces pombs
(Beach U'Nurse, Nature, 290: 140 (1981) : 1 9 8 54E5 A 2 HARDEP
139, 383) , Kluyreromyces hosts CKEF#No. 4, 943, 529) #
#%4%. K. lactis (Louvencourn et al. J. Bactériol., 737 (1983)), K. frag
ilis, K. bulgaricus, K. thermotolerans. %X U’K. marxiarous. yarrowia (EP40
2,226),Pichia pastoris (EP 183, 070;Steekrishna et al., J. Basic Microbia
1. 28: 265-278 (1988)). Candida Trichoderma reesia (EP244, 234), Neurospo
va crassa (Case et al., Proc. Natl. Acad. Sci. USA, 76: 5259-5263 (1979)
Yo BRUCHRIREEH X 1E, Neurospora, Penicillium, Tolypocladium (WO 9 1
/00357, 19914181 08BR) . BaspergillusfEE, HIXiE. A
. nidulans (Ballance et al. Biochem. Biophys. Res. Commun, 112:284-289(1
983): Tilburn et al., Gene26: 205-221 (1983); Yelton et al. Proc. Natl A
cad. Sci. USA, 81: 1470-1474 (1984)) and A. niger (Kelly and Hynes, EMBO
J., 4; 475-479 (1985)) b—RICAFTETHY. T CHREATH S,
[0138]
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7Y avLENEREORROLSOBENRE ML, SHMREEHOHE
HInd, »3BIMHEER. 86K v FRUTY adALEBETTS
ZEMNTED, FRIZ LT, WTFhoRSEEHEMRIEE . FHEDD UIESH
BHOWThOBRENLOLOTHAS LEBELY 5, BB D \Fany(
NWAEERUCEEE R USpodoptera frugiperdra (E£H) . Aedes aegypti (EF
) . Aedes albopictus () . Drosophila melanogastér (2 /%x) EUBombyx
mari & WO B ENLOIMSTIHEL O 2BRABEMIEBRES N, SIZE
" Luckow et al. Bio/Technology. 6: 47-55 (1988); Miller et al, Genetic Eng
ineering, setlow et al. eds., 83 (Plenum Publishing, 1986), pp. 277-
279 ; R UMaeda et al., Nature, 315: 592-594 (1985) #BMOT &, HlxifAu
tographa californica NPV®DL — 1 &% FBombyx mori NPVOBm—
SHHL Vo bV AT 2o v a VDR EEER T AN REHENAMUIAFERT
BTHY. 20DV ANRIL, BRAIE> TEBFHROVA VAL LT, #HICSp
odoptera frugiperdaflfAdD FS 27 =27 a v OEDIMERT I LN TE
2,

[0139]

BELLT. M. burmay PxlfE, ¥4 X _Fa=7, v R
UF RaOEMMIEIEREFIRT2 2 LB TE 5, ERENICIE, EoREE. #
ADNAZEFTIR HoHA LEREE - #M#iAgrobacteriun funefaciens
DHIEOERL DA HFaR—a iZE>ThIV ATz avENB,
A. tumefaciens¥ AUV EBHIIESR DA X aX—2 3 YO/, Hikda—F
TADNAR, TR T AT 27 v are2RIEOREGETCRADNAR
REATHILITRIEOK, HPpMRBE~LEBINS, EiZ, MR LHE
BUERHIRAZXE/ RV vy d—EFae—F RORY) TF= by /FLE
Fhewnole &S BRRBR B 7 FAEFILRIATRETH D, Depicker et al., J
. Mol. Appl. Genm, 1: 561 (1982), EiZ. T—DNA 7 8 ORIzF D LHifER
PoFBEENTDNAEY A Mid, BB DNASHEDABRAOHEMRBE
ARG FEERET 22N EOEE LA 2BXEEEEHE LD, 198
9E6H21AARNDEP321, 196,
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[0140])
LAaaL2din, BHEERVCOIFHENOMIBRICENTTHY., B8 (8
BER) PORRBHOMRORIN, SHETIXERNRFEL 2oTWS (T
' ssue Culture. Academic Press, Kruse Patterson, editors. (1973)) . HAL
HILEMEZHRRKOFIL LTIk, SV4 0LV BAERRS WY AVEBRC
V1%# (COS—7, ATCC CRL165) ; bt MNEFBMMRHE (R

BRPTCOREDOEDIZY I 7u—=r 7Nl 2 9 3 X1 2 9 3 #MGrahan e
 tal., J. Gen. Virol., 36: 59 (1977)) ; ~Ax¥—HLIEWAKE (BHK, A
TCC CCL10) ;FxAf=—X hA5—Ilil,/ —-DHFR (CHO
, vUrlaub and Chasin. Proc. Natl. Acad. Sci. USA, 77; 4216 (1980) ; v A
£/ VKRS (TM4, Mather, Biol. Reprod. 23: 243-251 (1980)) ; ¥ L%
Mg (CV1 ATCC CCL 70) ; 77VH¥R_AFEr%—BER (
VERO—-76, ATCC CRL-1587) ;& NFEEN KR (HEL
A, ATCC CCL2) ;/4X%#i (MDCK, ATCC CCL 34)
iRy T7ru—5y MF@R (BRL3A, ATCC CRL 1442) ;t
hRf&ERE (W1 38, ATCCCCL75) ;t MiF#ia (Hep G2, HBS
065) :<=YAAHY (MMT 060562, ATCC CCL51) ;T
R I 488 (Mather et al., Annals N. Y. Acad. Sci., 383: 44-68 (1982) : M
RCOH#IfE: FS 44 ; RUt MRV VHR# (Hep G2) 23h3,

[0141]

BEMEIL, FZRADLERORRNI ¥ —XZ/n—=V IR F—T T
A7z varyENFELKRIBEGRSh, Foe— 7 2 B8 L BEGREL
BRUVBEE LVWEFZ o— M3 REFEHRETAOKETS LI IBES
NI RERORBIZHMOP CIEREIND,

[0142] '

FIURTZ 2T a VWi DR, 60 —F 4 o VEFIBERIZERE
NG L IXEBRICETMRICL VY BEARI F—BRAEhDZ 2SS,
WEEITHLNTWD, FFVRAT720 T a rOlBERESL HDM, flELT
i3C a PO RUVEKBILENETOND, TOR7 5 —DIERDM LD HkE
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BEEMRTHEbNCEEE, —RICFT VA7 =27 v a U BBBEHh 3,
[0143]) ‘

HHEERL VSO, REERAERL LTOXEREEKOTRAIRESICE T
DNAMBEMAERLLZDL I, EANRKDNAZBATIZ L 2EKT S, &
AERAEEMRICS T T, BHEEHRIE, 205 MRICHE L EROEHE HW
TfrioN B, Sambrook et al., RIHDFE 1, 8 2HMTEHABREHh T3 & 5 eihfk
ANV BERRA LAY AT, RERLMRENY T R2ELRELY
XIZEDMOMIRD = HIZHEMA &N D, Shaw et al., Gene, 23: 315 (1983) &
U198946HA29RCARINEWO89,/05859IzkERIAT
5L 5. HAMOBMMROTEERO M HITIL, Agrobacterium runefacien
sTOBEBEAEING, BiZ, 199141 A1 0BIZATEREZW0O91,/
00358CBRERTVSLBYIZ. BEFEABZAVWCHBEZ IS AT72
ZvarTaILbTESL, I0L) RHRECE OHILBMMEIICOVWTIE,
Graham& (fvan der Eb. Virology. 52: 456-457 (1978) DV VER W N v AR
ENFEND, HHLBWRREIRBEGROSEAMREIX, 19834841
6 BIOXE®INo. 4, 399, 216DPTAxe lITLoTHRRENTE
. BRA~OHEEGHRIIEMBAIZIX, van Solingen et al., J. Bact., 130:94
6 (1977) RUHsiao et al., Proc. Natl. Acad. Sci. (USA). 76: 3829 (1979)
DFEHS>TEEIND, LPLAERL, BEA, EEFLEXR o v 7S5
A MG R2 LT L 5MIBRN~DODNAOHEAD DT DOMOFEE S FRR A
"EETH S,

[0144])

FEAOHERY NFF FE2ELETBOICAVONS FEMEIE, Sambrook e

t al., BT T—ROCBBR IR TV X 5, BYREBATEREENS,
[0145]

ERFOTAELELTIZOILEA SN AWLEBYET BT, S5
NTEREND D, Ham’ s F10 (Sigma) , BLFAEH ( (MEM)

, Sigma) , RPMI1—1640 (Sigma) RUF ARy aDEEA —TNigH (

(DMEM) , Sigma) &\Wo7=HiROIEH, BEMBEOMRIZEL TS,
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BIZEOTRTORRBEBIIBEL LTHE S DHan and Wallace, Meth. E
nz. 58: 44 (1979), Barnes and Sato, Anal. Biochem. 102: 255 (1980}, XE
¥¥No.4, 767, T04;4, 657, 866 ;4, 927, 762 ;XX

4, 560, 655;W090,703430;W087,7001895 : XitkE
%¥Re. 30, 985 ; FREBREINTWB3EHtIDOV-Thr Y, BILMEDED

oML LTHEATERTSH D, ZhoDiEgto s 5o b LEIELT, &
NEVRB/ RiZFOMDORERNVEY WZEA 2y, PSR T72)

YXEREMBREET) . H BIAEELT NI UL DAV A I XY
TARVY LEE) | BEE WXEHEPES) |\ X2 VFAFF BzETT
JVVRBFIVY) | AR BIxitentanycin™EY) | WETE (=1
7 ENGHNOEKRBE CEETFET2BLEHE LTERERZHD) K
G N a—AXRBREOINVFPFCHREIN D 5, YEHCL-TIRERD
bOTHLIEDOMDHOWAUEREEDE L BORBETESHANDZ &b
EThD, BE. pHix XOERELT. BERODIBRE BT OWN
TURMCERENE bOTHY, YUEFCE-TIHHBETSHS 5,

{0146]

ZOBFRFTCEREN TV AEIMIRIL, in vitrolERA DML L NTEE

BRICh 5 E 8sT 5, '
{0147]

B TFOREBERC// XHRE. pliiddsHScRitsh tnamdicES&,
BENER ST ERE e —T2RANT, A v A Fant TV FLP—a
LEoT, RIIKOVFTay bk, mRNADIREREETH7-HD ) —
# 7oy bk (Thomas Proc. Natl. Acad. Sci. USA. 77: 5201-5202 (1980)
. Fy by bk (DNASGH) Ik - CTHEE, EXNCAEENRS 2, 3%
XEREREFAT I LN TE IR, BL—RACIIMFHERM T, #ic3?
PTCHhd, LOLRE, RUXILFF FRADEADEDEFF o CEMHS
NEX 7 LAF FESERETBC & &2 2 OO b AZICHATETH S
o COLEYFF L. BURMEERE, BXA. BRL Y Vo BRLERTE
WEARTHD, TEV U/ XRAGINTHHEO OO & LTRSS, 8
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HiZit. DNAE#ST. RNABBHLSTFRUPDNA—RNANA 7Y v FEH
BFXUIDNA-FZ U7 HEBSF2EUHERNERS F2EMTE 2Hk%
FIRATZZLMNTCEDR, —FH, RERMERST 2RI L8 CcE, RELCHE
BOTRBA LERACEEY FRES SXEONHGBOFEELRIET A Z &

TERI5K, BEESFRREESIEONIRELZEETS Z ¢ NTETH
2, _

[0148]

RENHICIR, BRETFRIL, BETFEVORRLEEEET 5L, YK
OREMRCFRE R USSR R ERORE & Vo & 5 2B EEMTEIC
Lo TRETERTHS, REAMEFERERINIC LS L. MIEAL, BRI
BERARUEE, £ LTERIZHES, Bo 7Y v 7 EhERETFEDICHRNL
BRI shifikl ORBIC Lo TR Eh, Z 2 CERT. BRIEm. 8t
B, BAEBRL LWL, BERBOCRHTETHE, KRBHATHE
AT2320I8 L MR EORBW & E#TIE, Hsu et al., An. J. Clin. Pat
h,75: 734-738 (1980). I k> THRAR XN T3,

[0149]

T E LI, b HBRY _FF KL LTERENS M, WY

FAELUTHERB SNBSS, BEARERH»OLERTIZ L TES,
[0150]

PEN e FEKDO L OUAOHEEZ REROT CERENTWAES, 20
iz, b PARDF A BEXRIRY RIF FE2LGERD, LALEMND,
FRCHERIZ. mp 1V VY FAGKEL CRENKHECHIRMYEES
TeHEDMOMIRY R BRERY RTF Kbk T BNt 3 2 & XMNET
bd, H1OBRRE LT, SBHITHIRAERYIX, RRERT 7Y 2RETI
<. BLHEHHEND, TOLE, BRROWBES o7 EoENSEENRS
o RREMIZIX, TIROF VR BERE T 45 (B2, AM1 CONXHM i
llipore PELLICONBASEI=y ) ZERTIENTES
o TDLE, FUKIITIEMESY L EHEN ORI TE D, To%k, Hitkik, 5
BEDAEE S VR BRUR ) RIF Fhb, HTRUREBRIZEEEELS
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NVEREAWLEZu< b5 7 4 FRICL o THBM SIS, ThHDEBRLLT
. TZINATIFR, THa—R, FERALNTY, BLa—-RRUEOHOSF
R BRI —RNLREERE NS, FUERNOLDIRELE v b
IS TZAFEADEE LTI, A AT T4=T 4. BRET 742574 WxE
mpl—1gGRIX7uFA AL 77u—2R) | BAMBEERI w75
74 (HIC) WxEx—FN, 7FAXILT = =N Toyopearl) . LI F v
s b 574 BxiECon A—tT7ru—=R, LVFA—-LIFo—%
Zya—2R) , A4 PR WRXIESEPHADEXG—-75) , AFF KM
ToARBATH BLE, DEAEXBANVAEF LV AFNARERANT 70
EA—kruo—2R) RUSHEGEEKI o~ /574 (RP-HPLC)
ZIE2o0FKHRP-HPL CERFENE#HEZIAE F 1 L— 208No-»IcH
Wibhb, Urdal et al. J. Chromatog., 296: 171 (1984) % BRD = &) NE
¥h3d, FOMOBEMERETE, BEWCLY, =& ) —IERK BT Y oA
U, Ju=b7x—bv 7 FHESDS—PAGERYBEENS,
[0151)]) .
RENKRE, FANRBREWHREEREFR, FRIZLIVOEEZ S Y
HOM L AOEEMELELZ/ICANT, RACEECERSRS, fXE b5
120F 7 EXTRY RTF FEEHEX R VA VAR E O ERE D
WY, BUEAERCT S, MARVRIF FEREIRH DI, R
DRPEELA LI T 74T A BT LEERTHENTES, VHXRY 2
O—FNAREI T ALV L IRA DI T 74 =T 4 BT LEHNT, D2
LY 1O0BRERBIY F— U HKERKERESSEDZ LIZEY ThEeRIX
THILENUMETHD, REHICIE. YBEFIFICBWTIAMNOFRIZLY
VAFFI—-Gel 10 (Bio-Rad, Richmond, CA) & &\ oz (FEL<
i) BEEhBECEES R EMNREER -1 gGERAVWT, 774274
7 bS5 7 4L X DRI ERMTIIENTED, 722 VAFARLT +
=AIFY K (PMSF) bWnol7aF7—PHEWELX, Bibhos o
RIBHRBILERETHIOZHATHVE, FRNLRBERHBEORE LTS
TLOREWREZNSSEH L HTE D, YEHFTHIL, REMEFECE LR -

_69_



FRIC, B RIS RN CORERATOREX It DEREOREDOE
LEERBIZANSEHDBEERBEL LML LARVWEWS ZLEBHBEEH
[0152]

EBHORLHFE LWEEBBICBWTR, FiER7TI=X Mk (a Ab)
Thd, [TI=RIHEK] LWH0k BEOCEMERERFZEEICHKAL
INEEMHIEZ TR OTERHEDILTHS, BT, 7I=2 M, 5%
FRORESN F AL S LA LTEBEERERDPOERR 2 0 =— R UM
BESERPORE—0 ERROSEER TR Kin vitrok W/ Xidin vivoT®
MAREEZOEE I T LN TED, TI=X MAKIRFE LK, ZEFH®KD
MBS KA VADTE =R T B b0 TH B, LichioTHKIL, 5L
i, ABZHEHICHTRENRTVA12E10, 12B5, 10F6KRU1 2
D5D®/ Ja—rARifk  BENIRA L h—FI2#EE8T 5%, BUIFELL
HHERRRIC, FBZBETRENTWEE ) 7 a—F bk e ZEMICRA UL
TR LORFRBSEMAN 2 BT LiCd, € 7 a—F bk, HEN
KHRINTWAHELRCHEEEZ bonENZ REBD B 120X, fxiE,
BMEELISAKERELZAWDZ LN TE S,

[0153])
- EBPAOFELBWTERTHIE ) Zu—F ik a— FT3DNAGL,
WROFIRZBNT FE, € MAKOHBRTLES a— FT3BEFICHR
MICEESTHENE LTV IXILAF FFa -T2 ANSZLick-T) &
ST ENEFIREESND, FRAD T 77—k, 2S5 DNAOFE LUV
BIRE LTHEIMYD, DSBS NTEDNAR, BRI I—RIZABZ LR
TE, THbHDOARY F—Ric, AR BEEMEAOE ) 7 o—FAfikods
RER/DRL, TOMOHETCRIRBE I 0T Y V& R I BEEALRVE coli
MR, YA COSHII, FxA=—X sXZ—J (CHO) M LEHE
MR VoBEERRNC T AT arEn3,

(0154)])

v. FAH
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FHEBIATENREL, BOOREREEMLT 2720 0in vitrohi |
ToeAILLoTHATH D, Zhik, EEROBAR T/ IS vz
BOERICRT 2ZREOBHEFET LD EATH S,

[0155])

EmMAEORA., 2bb LR/ X7 HE M U XORE (RI¥Xi
FEOWThY) ZRET L8 TED, AHFENHEEEZE TS c—mp 1 T
=2 bR, /MROEROREE, &8, XEREBORMC & 5 k>
FEICFRA L2 BEIZRW T, EBRERIIM/RERDEL LT 57200
BEOKZORMH X IMA B TEAESR S 5, f/MRBEICEELEE
%%ﬁxé(Wiﬁ‘m#ﬁ&xu@%@ﬁwﬁwﬁixﬂﬁﬁm)\Eudm
REMENEEEREE (DI1C) . REML/MRBIE HIVEERITPRE
USEH I VHEE | TP) | S4ESRth/ M E, EXER/MIRDE. &
BERAY. RUMREM/ MRBAER, KEHO a A b{LEHhE AV THEY
¥l aEhs 5, :

[0156]

EERAER M /MREBRDEDENFER L2 ETIERBADc ~mp 1 7=
2 MEOFE LWASRIE. BRXEEREOEREO: DSOS LEE
. HEXBABRROEHBEOLDOEHIRLERE. . BHERRE.
HREBEAREAN, EREL/MOIRDE, ZUREELMERDETH S,

[0157]

EMENEEEETIERAO c—mp 1 7I=X Mafkid, LRoERRO
RIBOBFIBWT, BT, oY A b AA4 Y, A7 bR2FL S %
—uA X, HEETFL L RELEZESDETERASRS B, LT,
Fz{Le&®mit. G-CSF, GM—CSF, LIF, M—CSF. IL-1., IL
-3, =V RuRxFY (EPO) , oy b YHF, IL—-6, RIRIL—
11 2 80ENESELHET 005 L7 EXERTF FEMLAPECHERAS
hs 3, ’ -

[0158] A

EMEROENEZETIEERA O c—mp | 7T=X bHEIR, borRExF
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v (TPO) ERUFET, ALBERECEAEZNY D, a AbDW DR
i, RRTPOXIZPEGI{LTPOL Y bEVERMEZALTEY, LoTLY
RVEBHNRKE L ShA3BERECBWTERS RS,

[0159])

A VERBEICAVON GRS, filkMAIREECRTRIER b2V, Thid
. BRERECBEORXII%I, EEREECHEEBT I LiICLVESITER
Eh3, Gk, B, SR XRBRTCREShS,

[0160] .

RRATEHEERDTE, —BR0I, BEOHARZETAESR, AIERTEH
BHC L D EBEND BR by S— 2 H T BBIRATR S v 7 XUZ A T ACEA
aha,

[0161)]

FREORRIL, FIAiE, HIRER. BENER. KR, HRNER
. ERPRERE. BOARPIARER. BEEMER, BADL L IREARE. XX TREO®K
BRI RIC K D NN EAR YOBESOFELTMLTWS, Hidkit, &%
L<iZ, BAR X VBRI, XA —S ARz L v B E SN 3,

" [0162) '

BRICERShAEOEDHRIT. FXIE, BRAR. REORK, RURE
DRBIZEVERDTHA I, LEENR-T, BEER. BRLERYDELESD-
HIHELShDAROBREBRUCERSBEOEBHMi 21T I BEXRDHS 5, BEMIT
i, BERERR, AESHEODREERTHICEIECHEEZRETETHAD
o COFEDEITIX, KEKDOT v A KV ERIIE=F—ENRD,

[0163]

ARFOMEIT, BENCHFRINIBAEKLRSLTHMENS 3, 0%
RAEEMIT. 5% LIIBEEXBRT= 7 o /L (BEERY) & LT, #kN
I, XBLLEMENMLTHREEINRS 5, HEMIZ. FRAICL Y, EEOE
B2y, VIR TREEERTHL IV, 288 ESh 35410, BERBER
Mid, BET, BRAMHEREE LS. »oRYpH, SEE. RUREHOHEL
FT3EROMCHESNIBRTHAILEND D, T bDRMIT., WEHIC
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BEmThd, MBICR~R3 L, XEHADLEHOHENFIIZ. FEOMELET
LAY B ERENICEFA S B, BEAL XRREALBETII LI
DREFEXIEREOEDAMEIN D, TO L) 2EHL, EHEWSHRRUVRE
KBWTEEFEICH LTHEETSHY, TRIS HC1., YLBEME, 7xUBR
H, BER U OMOFBRIED L 5 28160 , TXAa e Bo L S i
EH; RYTAX= DL I REITE (91 0BRERE) ~X7SFF, 7L
I, BFFU, RiZRETSuT YV oDEIRZVAZE RV =AY
VI)rDEIRBEAER) = - TV INEIVER, TANRTEUR, X
RIPAX=VDIHRT I EArn—2b LLFEOBEK, YLa—2X,

v/ —A, XEFXR MY R SURIEE, T8, RUTOMORKY ;-
EDTADL I BFL—MEHl; => = b—ARBINVE b—AD L5 TNV
A=, FRITLDLIRF}AZFT BRI/ XIXTWEEN, PLURON1
CSHLIEBRYV=FLYZY a—AD L5 RFEA T HRAEEER L ST,

[0164] :

EHNREEERDIL, EROEZHETICL> TRALENRS 3, FlX, &
Xixaw@, -ty UM, b LLIIMERR Y ORRACEET DML MXIT S
LA VBT FIVR E OESRISHEGLE D & 5 i OEHA A DYE IR LR
BESZEE LA LIVRY, SR, RS HBMERZ Y, B shhE
FHEBICHEVERIAENRS B,

[0165]

FERHARMHOBY 2EI, FIZIET VAT 2aSEARED
BESEOED, RY R7F FEEUBEEHKER Y v—D@EE~ ) o7 2%
Eile, FHE~ Y v 2 RDOFICIE, RVZRAFN, A Fudr @z
. Langer5., J. Biomed. Mater. Res., 15: 167-277 (1981) R (fLanger, Chem.
Tech. 12: 98-105 (1982)ic X VM EANAE LI LAY (2—k FurFvzFi
—AFZ 7V L—}R) XiERY (¥=nAT7ira—n)  RYSI7FF CRENTS
3, 773, 9195, BOMNEHHE58, 4818) . L-IAFIVEEY
T e =FN—L—-INF A= DOkEAE (Sidmand., Biopolymer, 22: 547
-556 (1983)) . F#HEMETF L — BB =)L (Langer ». WIEE) . LUPRON De
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pot (BEWHED) (AB—Ya—AEBEESKL oL I) F-TEF—hE
DERDAERTEYA 7R T 2T) OL5ROMULR— ) = —LABEES
th, RUKY —D— (=) —3—k Fox e BNGETFE133, 98858
) REELD, '

[0166]

TF VBBV RUHB-7 Y a—1 B0k 5 2EAEIX, 1008
EBADHTORMBETRICT A0, HIFEDO A Ko PG HBaEy B
ble) R BEBRMT B, 27 EMES V7 HIZ, BRICRBHBRET S
BE, 3TCTADIRBEINIERE LTESGIEEL, BRE L TEYY
HBEOWEER BT &< RABREOESE S 5 TBEAH S, SENRER
BEiX, BETAAD=XLIELTE VAR BEEEBILOT-DIEREND B, HlZ
X, BEAV=ALBCANT 4 FEBEN LIHFRS -~ SHAFRTHSE -
EBRBRAINEHEITIE, BEBILIX, AVT7 e FILVBEOES, MEEE,L
DOHEFERER, KHESROFHE,. BULFNHOER., RUBNRZESG ) v
I AARHORREIC L VERENS B,

{0167])

K BB R, VR Y — AR &NZTPObEEN S, TPO%
BLIYRY—A, BEROFE: N4 V%FEHE3, 218, 121%5;Epstein
5., Proc. Natl. Acad. Sci. USA, 82: 3688-3692 (1985) ; Hwang®, Proc. Na
tl. Acad. Sci. USA, 77: 4030-4034 (1980) ; BXM4%&H¥ES5 2, 3 2 28 ; B
HHHE36, 6765 BKMBHES8, 0465 ; BRAMEFSE143, 949
FoBMAERFRE 142, 6415 ; AABFHESES3-118008% ; kE
WS4, 485, 04585RUE4, 544, 5455 BORERMENS1
02, 324BIIYVTAMEND, #E. VEY—LIL, BESEIHIOETA
%I VATE—AL Y KREL, BRENEBHAOVEEREBEODIRABEIND
LB (#200~800A) OBBEATHB,

[0168] ' :

REOREIX, RROBEEERURE, FH. #5. AF, #EOKBRUEK
. MOEAR MLOBET SBENHNERE |, BEHOERLEMNTZZ 28
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O TWARkA RERZERLC, BRTIEMCEIVRESNETHA Y,
BCHSR AR, in vitroXidin vivod WML VRESH S B,
[0169] '

BRIZEREINS7 =X M AKOEBRIZ, FIAIT. GRS, #HEORE
 RUBEORBICEVERD, LEX-T, BRER, RERREHREES
O NBELEINIAROBERVREBROEN 21T LERHDZTHS S,
ARG 1 AR, EROBERICELT, 81 pe/kg~FEX1, 00 Omg/kg
C XBERUEETOBBETHY 55, BB, B, BRAFRODRY
BERTHEEIECHTFERETHTHS D, TOREBOETIL, #EROT v
ALV BERTE=F—ENS 3,

[0170]

FAZE, —OXEBBPEOPN 4 DBREC L0 TH-TH, RGRIREAILLD
DTH>TH, RKBOBRUVEERKG LT, #0. 00 1ng/kg~#11000n
g/kg, KVHFELIEMNO. O 1ng/kg~#91 0 Omg/kg. L VHFELLIEMO.
01 Omg/kg~2 Omg/kgDT T=X bfEMNR, BE~DBREODOBEHOHE
HARTHY 5%, RBZSUCTERARIZEFNY EiCb 3 REREOT- D, B
BOEBOEROMFIBEZ 5T, NBEOREBOFEOUENEELEINLS
T, BRIIBRYVIEENRS, L L, hoABHELERATH I LAk,

[0171)

EHEH

YEEIZ, E25T|HAR LIS, MTROBRARCHATROLREERH L AVT, A%
AZELTHREHEE CERERCHATAIZENTCEBEEZL6N5, Lko
T, AT O/EEREBERIZ, ARAOLHFE LV ERESL BEMICEBLTRY.,
R LUTHROBREEZHBT I LOEMRENBZ2ETRARY,

(0172]

SEHER 1

T oA

mp | 7I=2 MAKT vyt A3, ZEMITIZIWO9 5,718 85 8IZRKD
L5 LTIThhi:,
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[0173])

(a) Ba/F 3BT v &A1 , _

2Emp 1 BHKEa— FT3cDNAR I L—3FEFHRALI - Yo 3R
M%Ba/F3~BATBILICLY, Ba/F3—mp | fARERILE
(F.de Sauvage®, Nature, 369: 533 (1994)) , ¥4« :BMEOHEXIITPO
ICRIELEBa /F 3—mp | MBOMHAORMZ. SalciERksniLoicl
T, S H-—F I ORMYRABBRIZL > THIELE (F.de Sauvaged, BIE) .
' [0174) '

(b)) f/MRHRG PILIIL BROFBEDILODCMKT v A
- CMK#MM#%Z, 1 0%KREY VIEREL OmMI V¥ L UBBRENEZRMP
116405 (Y7 (Signa) ) CTHERLE, 7yEdOBEICEWT, M
REREL, &L, S5ng/lYy - AvvaVy, 10mg/l17H P53 RAT7
U, 1 XBEXRNFRENLEMHG I FIE#~5 X1 0@,/ nl CH&E
SR, 96VEETL— MIBWT, TPOESXRERNT I= X pMAR
B2 EYRARECL00nl0FRECHE Y = MIHMLE, 1000l CMKHE
RBBEEE Y = VIZHEML, 7V— 12 5%C0,1f VFa—F—KHT4 8
3 7CCAvFar—bLi, A1 0Fa—vasrgk, FL—F%1000
T4 CTEHMAL LIz, LiEERT. 1000l0OF I TCHAGPILII
1,8/ 20—} 2D 2HiEE2E T = VICHEMLYE, 4CT1EBEOAL v Fax
C—varotk. BUE1, 000 TS5 HRTL— 2R L, FiEShitk
ESULHRE®/T, 2000100, 1%BSA—PBSHER®EDY < MIHML .
7o 0. 1%BSA—~PBSHESHILRA23EKE LIz, T0O%K, HX UMY
HETDEHMR 1T A —FFEITZHAVTFASCANTHIBAZ 4 L7e,

[0175]

(¢c) mpl—Rse. gD¥ATREROY VELOREDEDHDKIRA
ELISA

t bmp 1 FEKIL, Vigond, PNAS, USA 89: 5640-5644 (1992)iz & v BT
ShTw3, mp | REEOMBARAL Y (ECD) &, IALEFIARME
lag®RIRTSFRE2ELRs e (Markd, J. of Biol. Chem. 269 (14): 1072
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0-10728 (1994)) DRMEFERUHEA FAA ¥ (1CD) (EL, Rse. gD .
) LEESUFATSREREY, APHBICEROKIRA ELISARBITAE
HoOdiER L,
[0176]
(i) RAIRN
CANVARABBET A NVASESY 37 B D (Paborsky b, Protein Engineering 3 (°
6): 547-553 (1990)) EARDRIF RIZHLTE/ 7 u—FAfigD (Fua—v
5B6) #{EMLE, BUINRER My 77RAMYE, ) UEEHERAEK (P
BS) , pH7. 4% 3. Oumg/mliZPREEL. 1. OnliXHHLABDE—20TC
TREFELE.
[0177]
(ii) HikAFRF L BTN
E)2a—FARARFFOY Y, 2u—24G10%, UBI (L—2 7
¥ F (Lake Placid) . NY) 2»26BAL, EREAF—~N—k Faxi R
7 I K (Biotin-X-NHS, Y ¥—F « F—H = 7 X (Research Organics)
v ZY—=FFF (Cleveland) . OH) ZHWTEIF Ll
{o0178])
(iii) YHF
mp 1 VH > FE, RAMBICEROMABRERICIVBHELE, BRsh
7emp 1 VIV FER Py 7B E LTATCTTREFELE,
(0179]
ARADOT T=X MAKIZBETIKIRA ELISADERREICTRT,
ZOT vEAE, ERAOHRERI S FX— I H U FTPO LELNERETCmp
| RREEFEAETHZEERLTNS,
[0180]
(d) TPORBHKEAMET vk A :
NUNCO96RA AL/ T VL—1 %, 2ug/mlOUY¥HE LI gG Fec (¥
¥27 Vv« 57X (Jackson Labs) ) RS IREBEK (PHO. 6) 50 ul1T
ACT—Ha—F 47 L, ELISABHIK (PBS, 1%BSA, 0. 2
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%TWEEN20) iZ&37uy*r /0%, 7v—trEmp 1 — 1 g WHEHR .
29 3MMAMRORBIEM L KT 2HMA v Fa—b L, 7L — M EFEBL
v 2. 5ng/nlTEFFALLE, ke RBEOREOEECUIHTEELT
TPO%2FEMLYE, 1EHOA VFa—La v RUKROK, ARVTETE
UU—HRP (7<) L2, RIZTMBRAZTR VA —FHE (FArH—
K7 F+~_RY— (Kirkegaard &; Perry) ) &#iiA v Fa—Lar+32
LIZED BELETPOOERERHLE, TRTOFRLZEL 1 S ABERS
TITV, TRTOA v Far—va VYRR TITok, REEZH,PO,THELLS
¥, BAEEEZ450~65 0mTHARS T,
[0181) '

(e) HU— 0 3T v &A1 :

HU—-0 1#1fa% (D.Morgan, /~— %= kK% (Hahnemann University) ) ik
. BHEEEHEREARMBOBEITHK L, WHOLDEER— <oy r—.
ao=—fEKEF (GM—CSF) IZEHFELTWVWS, ZZTCAVWLAREHU—0
3M%IX, GM— CSva&<rhTPOLkUé%ﬁ«wﬁAkxb H
U—0 1 BRCEXTDILDOTHo T,

[0182]

2 %BMATELE D BEMBR P 5ng/nlr h TPOXMEENZRPMI 16
40T, HU—0 3MMi2MR L, 7y A Oz, TPOXEREL, I
BEZ1%ICHE &Y, MRBEY2. 5X10°E/nlicBB L%, 168
MoA v Fa—a 2T 2 LI0L), MEEZIBRBIZSER, 0%,
MM BRE L, e ZBREOCTPOXIIHELZSEd, 1 7%k 5X
1 0*BADEETI 6 XS L— MIEIfTT -, 4ET v A1 21Fo7, 1uCi
D3IH-FIVEFTVNMITMUIZE, 2 4BHOA v Fa_—L a0 217
ofz, MaENyH—F (Packard) MEUNELRLAVWTERL, *SH-FIJ
OERVABE YT - BT b B #— (Top Count Counter) (/NNwh—
F) 2HWTHZELE, '

[0183]
(f) BERBIKERRERY A
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ATz E NI B IERIBIKT > &4 (Grant b, Blood 69: 1334-1339 (1997
)) OBEERAWT, b FESRERICHT AMp 1| 7I=2 Miko R e R
B, b MEELASEKBEAERL, 120 gT1 5SMBRETCRLYETS D
L0 ) UBEEAEREK (PBS) THRLZER L, IWMEZEL §trm
BEEBEELE, MRARVY bE2A 237 (Iscove’s) WEFX N~y a (Dulbecco
's) #E# (IMDM., ¥7=2 (GIBCO) ) (1ml¥7% b 10 0Mfrd~=21 >

RUOAMVT b V28R IKBRBEE, 6 0%/ —a— (BE=1.
07 7gw/ml, 77MA<w7 (Pharmacia) ) CEEL. 800 g T2 0SM=R
TROSELE, EREREMIREFE»SEIRL, IMDMT2 Eigeé L1z,
30%MBRYVME (FBS) . 1nl%%291002=y bOR=VY U ETRR
feZ by, W20 uMD2 - ANVA T by ) —ANKRENE ]
MDMM, #iE% 1nl%zb 1 X1 0%ET 2 4 KARZHE S L— b+ (COSTER)
WH ATz, FerBHRzFY (TPO) Xidhifk1 2B 5% U< ikHifkl 2
D5®DOF ab’ 2BOBEHERYE 4BV = VITHEM LT, MBY =Mk, i
MAREREVBIENRD o7, BRERBFRIX1 V= AVEZY InlThotz, HE
. 3TCT5%CO,H. 148, MBS Fa—F—NTHMSER
o E NEBERWESY A EIIb /111a il LTRENTH S Z LBARENTY
% (GrantH, BIER) . BMEERINZLEXXI - £/ 7 u—FLAHikHP 1 -1
D (W. L. Nichols, A4 3 -2 U=y7 (Mayo Clinic) IZX V#ft) 2HNT
. EEREREER L, Mlid, HEEL— b0 oEL, 7y A B
# (20%FBS, 0. 002%EDTA%#&LPBS) T2E%#L. 20ng
Da7{EHP1—1D (5X%100, 000cpm) #&L100plOF7 v
BERPICHFRBI S, BRC1IBHOA U Fa—Ta ol MRET v
TABRERT2ERIESR L, MRSV y FEHU~ DT —TRELTE,

[0184] '

ZOT7 vEAIBWTHAVWLNZFBSIE., 1ng/mlOTF*¥RA M5 T40R
U1 Onmg/mlDKRT3 O FHAR L., BLYEEL, T ML, 7445 —BHE
L. 56CT305MBRRELLE,

[0185]
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(g) HU- 0 3R MiMRIZET 5 T PO —HABARAET v A
HU- 0 3#i8% LD L I L THRLE, JorBifmEhic2ns 4
00 g TSHEBLAET A LICL Y, MMRE2E<EemiE (RPR) 2R
CBL7, REATFRIX. EURO 3RREPNICIT o7, M3 — ML (Fielder, P
. J., Hass, P., Nagel, M., Stefanich, E., Widmer,'R., Bennett, G. L., Ke
ller, G., de Savage, F. J., X U®aton, D. 1997, bu L RE=F L DEESR
GR350 E LTOE /MR (Human platelets as a model for t
he binding and degradation of thrbmbopoietin) Blood 89: 2782-2788) =
X0 I -TPOZMML, 5/A7E1ug%t015 50uCitnd 5
BTEE 2 BT,
[0186]
100pMa V{ETPO2EL1 10478 v MLOBEET. 2X 1 0%E
OEFINILHU— 0 3MRE2 St 7 FEEEK, Sng/olyngrirs
¥ (HBSSB) Xit4 X 10" Hom/IME2StemsEs. e RBEOHEK
L3z, 3T, 3TCTCI3OHMA v FaX—hLlk, £ vFa—ag B
MOM, MBREEMERT 5D, HU—-0 SMRZRE L, RIEESYE 1
mD20%sE—HBSSBIZEREL., 13, 50 0rpmT59RIEER L
ML, EREZESIL, MLy FEELFa—TOEREEIVRY, £ -
F—% « £F1 (Iso Data Model) 1 2 0H > - AT E—EHVT, MIBX
PR/ MR BEE L SR JE L,
[0187)
ZOT LB ITFBNL O?WJZK%H)W)?’:I——Z MRIZER T B RER % l
1 0A~FIZRT, 57 hDEREVIZY., BEOBEICRIT 2GS Lk
ESTPOOENEL, ?ﬁ—xbﬁwkxéﬁAmw&w*t&Tbrwé
[0188]
(h) BEateRE
BIACORERET I XEVHBFR (T V=T « AL AP — (Phar
"macia Biosensor) ) #AWTHEINALARUMBEOREEEME, VWD
DF a b¥Th O BEESBFfE2HE L (Lofas &; Johnson, 1990) , fit-
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BE (ZrNevT - AL FEUY-) OBRRICEVN-=FAL—N' /' — (.
3—9}?w7i/7n8w)—ﬁwﬁ&{ikﬁ&ﬁ(EDC)&UN—tF
u¥y A7 I K (NHS) 2BWT, gD—mp | SEEDOIE L 7Y
VIO, SAZR Y- Fr T EEEELE, gD—mp 1 1 OnMEFES
T RY U LREK (PH4. 5) ICRERCHRL. BEE30 ug/olicfimRLE,
—¥ (35ul) Z1luL/DOFHETHEAL, BLE6400RE2=y b (
RU) Ay FY T s o7 BRER LI, BB, IMRF ) —AT 3
YEZayx s rHE LTEA L, BIH¥MBIEDOKLD, PBS/ Tween
BEK (0. 05%Tween—20%8t ) VRREHERREK) P, Fab
D1. SEEFRME, 25CTC20ul/20FELXHAVWTEALL, SPR:
B> O OVERBERK %, koge/ k& LTHELL, EREZE, k I
BT D s ROk BT s o B, D45V ERE (k) XiZ>7%
VRIERE (k,ge) ZRAVEREN LA, BHT—F2BMAB—>A+
BETFNVICEAESE. kof f+,/—s. d. (BEOERRSE) 2587, An
FO—REEER (ks) 2HR6HBCEALTHEL, 22 BREOBEK
¢LT7uy b, kon+/—s. e. 287 (BESOEHERE) , Boh:
HEKdICB58Ee (K) . BEOHEBICBETIUTOR: e (K) = [
(K o) 2(s 0gd %+ (kopp)? (ko)™ (5,03 V2R LE, 22T
v SoeeBR s ik, TRENKk KRk BT HEHERETH D,
[0189)

EEH 2

CATIA TS5 Y —hbOhkORE

Ty =P FART VAL ENEHES £ 75 Y —DOBEIZHWTIE, UT03
Bx2RoZé, W092,/01047, WO92,/20791, WO93,/0
6213, WO93,/11236, WO93,/19172, WO95,/0143
8RUWO95,715388, fliliikiiRa¢, HW2EU3XK, 77—Vl
FILMALZHBF v (scFv) k386 X1 0°ADERZ I n—
EEL7 72 FATSV—OBEOBERERLTVS, . Z0EEc—
mp 1 IZHTI/EEBRIL. B4R Sh, UTRLYEMIIBREIN D FHEIC
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LoHEEENS 5,
[0190]

(a) ;iR

t bc—mp 1%, F.de Sauvaged, Nature 369: 533 (1994)ic L v B xh
TWAEHLTrse—= L,

[0191])

(b) £ b)) Fa—FIHKiTH77—TBIR

NUNCA A/ Fa—T%, 1094 7ug,/mdgD—c—mp 1 ¥EteP
BS OB 20l T, 4CTT—Ba—F 4Lk, PBSTRVEE, Fa—
23%HAEELPBS (MPBS) C2HRH=ZEC T ayx /L, B—7F
Ty FCE. BRTCLIBH 2 o% L FOfH~1 X102 f.ukdirC. A
T BikT =Y 5475V —10ul® 1nlOMPBSIZEMLE, Fu
YRV ENTE Ty —Vhka—T 4 SENEF2—TEML, 77 —-YOH
R~0fE&%E, BEHROLT3 7CTC 2R EE:, Fa—7%PBS—T
WEENTG6E, PBST6EHKHFL., TOHEHRTLIOLM100mMTEAT
77—V EBEHEE, 500u101M TRIS (pH7. 4) THfL., SLER
ETKETREFLE, EOBRDOT VY FTR, PBS-TWEENTO®#E 2
OEl, PBSTOWE% 2 0 THMEET, :

[0192]

BHLIEZ 7 — Y2 BANT ol oM EMBABMOKBEE TG 1 Il 2 B 54,
2% 7Na—ARUR100 ug/mlIN_=s) URBRENRE 2Y TEX B
Wiz, 30 CT—HEE Nk, au=—%10nlD2YT~HVERo7, =
DOEBRS O plEFNTHAR=VY VR A -2 %S 2 50102 Y T~
EREL, 37CTC2RMHIRE D LERNRLS UFar—FLE, ~AL/t— . 77—
PM13KO7 (Z7A<¥7F) #10mo.i. CHEMLE, BEKR, Mlar~<L
vy MEL, A=Y (100 ug/ml) BUOIF<ALYy (50 pg/ml) %
25002 Y TREMBEE, 3 0CT4RMMMMARKGIS S, BioR
LV KRBEZ 77—V bREL, Zh6DT77—V1nl (1 02 fu)
PEDHOBRT vV FIZBWTHVWE:, '
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[0193]

(c) RAPMLZrTEI U Ca—F 4 v ENEERBEY — XAV iHik
7 — TR '

FATF %, TBREOETFUAARNERERRR L T ED T
=T A4V ENLEBEY-XERAVWTLRRLE (W548RBOZL) , gD
—c—mp it MEEFOHBIHEVIMMUNOPURE NHS-—-vEZ4F
v (EFF=/NV—N—-t FaFxs -7 A3 K, ©T7—X (Pierce) ) ¥/
CWTEFF LR, ’ :

~ [o194] :

BHOB1ISVVFTIR, 10pl077—Y 5475V —%, RECEE
WO ET1EM. 1oloMPBST (3%HEME, 1 XPBS, 0. 2%TW
EEN20) ®7/ayxr YLk, #0#%, 3 F o b&hizgD—c—mp 1
210 0MOBRBECZDIELICHEML, EEBOLTITCTCINE, 77
—VERRA~NEES XS, TOM. AFLZFTEYY (DYNAL) Ta—
F4TE N300 1ODYNABEADS M—280% 10l®OMPBST
T3EEEL (DYNALBSH FRAES (DYNAL Magnetic Particle Concentr
ator) ZMER) . FOREERO LT 1InlOFRELRMP BS TT3 7CT2EH
TuykrVLi, U—XEMPCTEL, 50u10OMPBS TICEHKRESX
¥, Vyr— s IIRABBERCEMN Lz, BET155BRLETREALZREL
o 0%, DYNABEADSRUMIH L7 7y—Y%, 1nl®@PBS—TW
EENT3E. MPBSTI1E, XICPBST3E, OA#H 7TEKS LKL, BER
T54M. 300ul0100mMbhYZFAT I LTS U Far—bTBT
LITEY, B o T r—URBHIEE, 7r—-VEFLBEREL, 15
Ould1IM TRIS—HCI1 (pH7. 4) Thfali, PREAET7—V%
AT, B0 X 5 i LTl R (nid-1og) @ T G 178 XM % B
SHk, Zr—-VORRE, BEHRUVIEDL, Fa—T7TOBREBRIZITo 2,

[0195]

tF3FAbgD—c—mp l CBITA3BIROF2RBEFOEDNDT UV FTIL,

1mlOREENLET77—Y (BLE10%cfu) 2200u1D1 0%HH., 6 X
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PBS, 0. 3%TWEEN20T/ry*xr7 L, iRBREZBROT VY
NEIMD S¥ T, —DORFUTIVT, BEX, H1 772 FTE1 0 0nM,

E2FU/FTCI10M, B3TFD UV FTCIRIMTH -7, BIOBHIZ, £1
SUVKTIX100nM, B2V FTiX100mM, 37V FTIX5 0nM,

BASU/FTIX10mM, BSFV LV FTRIMEAVWTIT ok, O
vVxry—it, B2 UV RCRTEORBR 2V A 70, B350 FLUB
T3 A 7 AT,

{0196]

(d) BRENZ70—VDELI SARI Y —=v

BROZS YL FO%, BaDpA~=LY vitan=—%, ELISAK
VA Y —=vF L, c—mp | BT 7—VEEATHav=—%RELE
o 2OXRENLULDT vEA « T2 —7y MZBWTBETCHoTZ 72 u—rD
HEFICHRELE, 61377 —YEL 1 SAFEEZRRLTWA,

[0197] :

Hanru—r%29 6 RMBRERTL— D 2% TNV a—ZXKETR1 00 ug/
MANR=V Y RS2 TYICEREL, B2 CHMIER, 0%, 5%
I210mo. i. DM1 2KO 7~AR— + T — kR 24, B LE-MES.
WO, —Br3 0 CTRMICEL 5 LANE, A=Y (100ug/
ml) ROGAF~vA 2 (50 pug/ml) 285t 2Y TIFMIZB L,

[0198])

NUNC MAXISORPwAZufff— FL—t%k, 4CT—H, 1
T A% 50uld, gD—c—mpl, BSA, XikgD—gpl120%
2 ug/mlTEL 5 OnMREABEE (pH9. 6) Ta—F 47 Liz, HiREKRE
L7-%., BRT2HM. 3%¥HiLEELPBS (MPBS) CFL—LF+%27ay
X7k,

[0199] : ‘

Ty —UERMERODBEL, 100p107 7 —VEELEY, BET1R
M. 20plD6XPBS/18%BATIuyXr s Lk, F4F4—FL—}
PoTuovERSREBREL, Tovd a7 —UREML, BRT1
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RS S8, BR%. 1: 500 0FROBAETVH LN F ¥ —ERE
M1 3%tk (Pharmacia) #&EMPBS. ®ic3’ , 3’ , 5’ , 5/ —%
FIAFARY Py (TMB) TZ7—YEBH L, H,SO,OFMICLY
BISEBIES®E, A 50mm?D A 105 B LEIK T EICL Y BARY 247072,
[0200] :

(e) AltAEs cFv ELISA

s cFvid, 30CTHIAMR=2YY (100 ug/ml) BRIPTG (
IoM) ONZ2SETH2YTRATHMIRAZ LI2LY, 7 uo—roMELEO
PCHELL, ELISAYJ7— ik, gD—c—mpl, XiZEL 1 SAH
BOBPBTIIFi~c—myc Mab9E10DWFhhDa—F 4L 7 3ig¥
ZLl7%, PL—Fik, 1XELISA®REK (0. S%DBSA, 0. 05%®D
Tween20, pH7. ATHRENEPBS) T7uvX 7L, s ¢
Fvit, 1002 10LHCH LE6EHRMELISAZ 20 ulFMTBILick
2TTuyxr 7Lk, REI—T 4/ Lic/b— b OREEDOH, T
192047201 pg/mldOMa b 9E10%50 ul, FORBNTHE—RTFTF
A9V arNF R —EEEYXRERAXIT g, FLTRICULEDESYDT
MBZFMTEZLicLo T, THEMEs cFvBHLE, HBELI SAKCD
Wik, EFF=mbEnifcc —mp | 2FMLEOHE, AL FTES Y~
SNFR I —EEEE, RICERODEBYVOTMBEZHREMNT A LICL-T,
AEtEs cFveRHELE,

[0201]

ZEST L EMLDELI SAKRLATRAZ Y —=v P &= o—ro%RED
77—YELI SACLYVBHEED I v—0 O¥E R 3IRT,
RK3I-CATIFA7F Y60 —c—mp 1l scF vk

A V—=v T ENRFIa— 1534
ELISARIYBMEDIZD— ! _ 361
Bs tNIRUESIREICLAIRRD 70— 24
FURIBERFIZHEB TS 7u— 1.7

KIRARKY7I=R b THB 77— 9
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BaF3MIf7 v AL W T I=2 b ChHBIu—1 6
Hu3®if7 v kA LV T IR THBIu—1
[0202]
(f) 7u—y®ODNAZ 4V H—TV v b
c—mp l —#HBI/u—roEgER. V- LEKETT ==Y T
5754<—pUC19R (5AGCGGATAACAATTTCACACAG
G3) (BAEHES54) RUBEFIIIOS KM TT ==Y /3451 d
tetseq (SGTCGTCTTTCCAGACGGTAGT3) (BF&E
55) BRWik s cFvA ¥ —b2HiET 5P CREVENICHELS . HRICY
Wi+ BHIREERB s tNT (R78M) 0L 3 Mick o TRE LT,
[0203]
3%DTHa—APNEORFORIZR ENTERHNAF— i3, RIBA-C
1277,

[

[0204]) ‘
DNAZ 4 H—=FY bk Frbar
BE®HA : dH,O 67ul
1 OffFampli T a q &2k 10
2., 5mMMgC1l, 10

DMSO, 50%

IBEmFFA <= 1
BE®B : 2. StMANTP 8ul
AMPLITAQ 0.5
WHRT T4 = 1.0

EISARBREOPICRAMAZI0 nIANS,

HEF v 7% AVWTE Clizu=—D#Eichb TR EET 5,
PCR7uy27RT98TETINMMATS, KizBT,

BAHBE1 0 plZ2EMNT5,

YL 2N :90CT30%, 55CT308, 72CTTLH20#MEPerkin E
lmer 2400 T2 541 71,
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1%OT7H—ASFNVETCOT v OD1 0 p12BETS, 1kBOSRY RIZ
DOWTTF A RT3, .

BYDOREYME 1HOB s t N1 RIGBE®RICT 5,
SHMrOBs t N1 2FEMT5,

6 0°C, 2E:R]

S%METAPHORE 7#uo—240 L CREs BEKEICHT,

[0205]

(g) 7 u—roRFIBRE .

74 H—TV L FORRH I n—2 DX 7 VAT FEFIRE, L Bis
2%/ Na—RE100ug/mAN_=Y VEHRELAELOS5 Onldican

oML, 30T T—HIMEYEk, Qiagen Tip—100 s RUA—D
—O7a barFHNTDNAZZEEL, BT VEF—I X—F (Appl
ied Biosystems) TH4 7 VEFIRE L7z, BFt%. Applied Biosystems373AH
BDNAY—Z U H—iZEbtE. —2xH¥] 75 A (Gene Codes C
orporation) % AWTEFIEZ4a# L, VHRURVLBEGET 2, k5 —F~_—
AV—BASE%*AWTERBBRSIES A MBIV ¥ Tk,

" lo206] '

39D u— VI HONWTDNAESIMREOGH, 240822 c—mp | —&&
scFvsERERELTHELLE,

[0207] :

(h) (his)gZAlscFvsDEN )
AHEHIRD 5 2 3 BRBDH, 77—V 3 F (phagenid) DN AT, E.
Coli#ik 33D 32 WHEGH L, 30CT—BIEHMLBMEITR=D, b

NR=VY VRO Aa—2A %S 5nld 2 YTE2ERA L, ThooiEmo
. 2ol ZELHEMT2 0 OnlPIARL, 0. 9DODg T THHE R,
MgE~Ly MEL, ITPTG (1mM) RUHAR=Y Y (100 pg/ml) #*
EFTH250002YTHTC, BEZHETIENTHRBEE, Ei230T
TSRSt MRSV FERBL- 2 0CTHES®E,

{0208]) - :
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BRELELERX V-7 74=F14270< 7574 (IMAC) IZXo>T .
 REKERME L, BREEELy b IRMDKECRE D& LiTE
2T, KéishockatedR @& (2 5mMDO PY X —HC 1, 1mMOEDTA, 200
mMONaCl, 20%DAZu—R, 1sMOPPMSF) 10nlHicERBEE
o AIFYV—NE20MIZRDLICETML, BAUTFTTY 2L TRELE
o E#% 10MMg C 1,RTR5 0M, pH7. 50U VEBERE CRE L7, Qia
genHDN i —NTAT A n—2AE% A~V —OHRERBVICHAE L=,
7. 5O50mM) EEF MY ULREKR, 500mMNaCl, 20mMf I ¥/ —
NVTHIRR R PRI L. shockateZ &M L7z, #&I1X, /Ay FE— FTHARIREN
7= TALTRI-M, T0%., 1 OFREHMOEELEHER C28., 50mM
WRDETHRERRAIY Y/ V2 B0+ 5BEINC 268, BiELksL:,
SR BOBEMEIIPHT. 505 0mMD Y U EREHE#E, 50 0mMN a C 1 RUt2
50mMA I/ —NVTfFo, PD—10%5 A (Pharmacia) L CRYRER
A IFS—NEREL, FU7 8%, # 1 nlOEBIZ2 % % Tlentriconl0
FROTERELE,
[02009]
1. 00280m=0. 6mg/mlTH3LEEL THONRBNETCRELHEEL
Tzo
[o210]
hoDF R BRUHO—FHE#KIRATvEA, c—mpl—Ba,/
F 37 v A RUOH u 3MIEMAT & 426t L1z,
[0211])
scFvZo—r12B5, 12D5, 12E10, 10D10, 10F6,
RUBSESOEHOTIAIFDNA (Fh®PhpMpl. 12B5. scFv
.his;pMpl. 12D5. scFv. his;pMpl. 12E10. s
cFv. his;pMpl. 10D10. scFv. his;pMpl. 10F
6. scFv. his;RUpMpl. 5E5. scFv. his&fa) i,
KE S 7~ =7 MManassas® AT C ClZHIEXh i,
[0212])
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(i) gDtag, Fab’, Fab’ 2RUEESFEAVEs c FvicH
THHAEOBE 7 +—~ v MME

s ¢ FvORAOKEOLORY, HiAOFab’ RUFab’ 20HBEBOL
», fimc—mp 1 7o O—EHERASS F—p AK 1 9 OFEHEKIC S o —
=v 7Ll (Carter et al. Fik : BRFIBIBFENCTES|, 3:183—-1
92 (1991) , 3L, V EBHIRIC &> THETRERE ColiTd )
F"AT774%—¥ (pho A) Fu¥E—% (Chang, et al Gene 44: 121-125 (1
986) DERERBATICH D, £H7F FEIZIZ, B ColinFIaRDE~DEES
WEHLE colimryFu b Y11 (s t11) YTFARFIBETLTY
% (Picken, et al.) , TDRI #—iit +k,C, (Palm et al., Infect Immu
n. 42: 269-275 (1983)) Rt b1 gG1l (Cul (Ellison, et al, Nucleic
Acids Res. 10: 4071-4079 (1982)) BHE FAA VL EA TS, CylBEFI
B, 777V 77—V% t JBEF—IRX—FBENTND (Scholtissek and
Grosse Nucleic Acids Res. 15: 3185 (1987)) ,

[0213]

(i) Fab’” RU'Fab’ 205K

Fab’ RU'Fab’ 2EREORBEL, 2V IX 7 VFF FBEHRRERS
BEANT, st1 1,V FALY (Sfil), V,ECKFASLY (Rst
11), stl1T&VFALY M1ul) ROV, 2Cu1 FALY (Apa
1) OREMIZBWTHERE (unique) HIRBADOp AK1 ORNHBATSZ &
KEoTEBIRoT, —fiOF a b’ HFORBELRET D72, Cyl KA
AvD3 KB HIEBEL AT A% PLoF U~ L BRERESE, “hbD
Fab’ SFEMHLTpAKL19DBEED LI Rthr—cys—ala—a
1aTiR<trLAthr—ala—ala—prolWd7 I/ BEFITKE
15, Fab' BFORBADEDOZDRI Z#—iX. pXCAT30L:MmAEN
B, :

[0214]

FATZZ ) DOBEHEINEFEO—IX, Iy TR SLAYLSEEIOLE

BahZLEEFLTWEZ RS, EMACH., pB11. 2 (Carter, P.
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Garrard, L., Henner, D. 1991. 3 : BESREITISH 5 HHEDOFA, 3:183-192
) MHEpXCAT300HHE~LYTIu—=T L, RIF—-pXCA97T
0 2Rt L=, '

[0215]
Fab’2%%&LT@H¢®%ﬁ®t@K‘pXCA?SO@CHIFi4
YERZE M gGlErVEEENMT 27 ¥ —REBESh, ZORICH,
BEEDIDERGCN4 AL Py /—FRA L (Hu, et al. Science 250
1 1400-1403 (1990)) A<, ThHEDDNAT IV Ay Mi, BRENAY
AR VFFFEAVTRESALBOTHY, 7I/MEiSlcys—pro—
pro—cys—ala—-pro—glu—leu—leu—gly—gly—
arg-—-met—]lys—gln—-leu—glu—asp—lys—val-—
glu—glu~leu—leu—-ser—lys—asn—tyr—his-—
leu—glu—asn—glu—val—ala—arg—leu—1lys—
lys—leu—val—gly—glu—arg ®@VEBE56) #a—F%
5, BohFF7AIVFEpXCAT40LABEEINRS,

[0216]
scFvsDIUERALVIIMBSH, PCREFICLY, BRI~ & —
WA&%77n—:yﬁfét&ﬁm%ﬁﬁHMént,%i%#ﬂﬁ39V#
FF, FV XV SRICOWT, UTIRLEZEB YR ESNL

[0217] :
(#4]
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1285, 1203, RUF 10D10 LMAR :
5 TFAv— .
GCT TCT OCO GCC ACA CAG GCC TAC GCT GAC ATCWATOACCC(SEQ.ID.NO- L
3T
ATG ATG ATG TGC CAC GGT CCG TTT GAT CTC CAG TTC GGT C (SEQID.NG; 58)
I2E10 LIA®E :
3 7P —

. GCTTCT GCG GCC ACA CAG occncccrrccnmwcrcncrqssommm
3 /5L w—

CCT TCT CTC TTT AGG TTA GCC AAG GAC GGT CAG CIT GGT C (SEQIDNO:60) |
1076 LAMR '

S5 FILo—
GC’I‘TCTGCGOCCACACAOGCCT\COCTCAGTCTGTGCTOAC!‘C(SEQ IDNO:61)
3ITIfe—

CCT TCT CTC TIT AGG TTG OCC AAG GAC GGT CAG crrocrqsso ID.NO:60)
1288 HE=ES
S FF L )
CAT TCT ACA AAC GCG TAC GCT CAG GTG CAG CTG GTG GAG (SEQIDNO:62)
3 FILe=
GTA AAT GTA TGG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT GAC (SEQIDNO:
63) :
11DS HSATE
$§ 74—
CAT TCT ACA AAC GCG TAC OCT CAG GTO CAG CTG GTG OAG (SEQ.IDNO$4)
3 TILv—
OTA AAT GTA TGG GCC CTT GGT GGA GGA GGC ACT CGA GAC GGT GAC (SEQID.NO:
&) .
10010 HMWR
g a2
CAT TCT ACA AAC GCG TAC GCT GAC GTG CAQ CTG GTG CAG (SEQID.NO: u)
3V
GTA AAT OTA TGG GCC CTT GOT GAC GGC TGA GOA GAC OGT GAC (SEQ IDNO: 66)
12E10 HINWTR
5 TILw—
GAT TCT ACA AAC GCG TAC GCT CAG GTG CAG CTG CAG CAG (SEQ.ID.NO: 67)
3 Sl
GTA AAT GTA TGG GCC CIT GGT GGA GGA GGC ACT CGA GAC GGT UAC (SEQID.NO:
63) .
10F6 HESITI&
$ I e ;
CAT TCT ACA AAC GCO TAC OCT CAG o‘m CAG CTG CAG GAG (SBQIDNO: 68)
3754w i
GTAMTGTATGOGOCCTTGGTGGAGGCTGA/\GAGACGGTAAC(SEQIDVO-69)

[0218]

PCRRRE., scFva&F+2377XIFDNA10Ong, @IS EN
3754<0. 5uM, 200 uMP>DANTP, 1 0aMKC 1, 6aM (NH
2 250, 20mMFYA—HCI1, pH8. 0, 2uMMgCl,, 1%hY b X
—100, 100uMBSARU2. SHIOP f uDNAKY 25—+ (Strat
agene) ZMAWVT, EM L7, HWEX, 95CT3 08, 55CT308,. 72
CTT3I0HD3 0F A 7ROV TDLEDTHhoT, BERHIREER COMELD
%, RIGEYET Ao— RS/ VEKIKBNC XV SBEL. 350b pD/sr K%
Gene Clean II% > b (BIO 101,Vista,CA) ¥ HAWVCHRELA, LES{FTEERD
TeDDTZIFITA M, HOBRLDIYRL I EZLTIZONTIRS f i 1 RUR
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STIITRIAFALIELTIZAONTIIS i TRUMs ¢ [ ClEIhE~

75 —AICERE S, E Coli DHS a ~tHHERE &, SEhi-lzk

PHIRBERESFTZAVWTREL, BEhEI5 7 AV VOREYRETICE

FIRE LT, TO%, RKIC, HBEEMIul ZEGRApa | #BWTLSHES

HTB75AI FICLHETEFAS V27 0—=V T L, BREBEHEDNA

BSIREICLVBURE L, '
[0219]

(k) gD#7%#5 s c F vOig%g . _
BEERESY V7 ATORBHAORBINLRBAOLD, bLDOFATIFTVOD
lacZ7uE—F2RUNATY v RO FARFITIIRLErLSph o A7
FT—FBECs tIIV 7L ESE2Ep AK1 QOFHEMEAIZ, p12B5, pl
2D5. plOF6RUp12E10DscFvEBOSfilI~Notl75
THA YT ro—=v L, BREERICTHZD, TREG~ARZY
ANAEEZ R BEDIPOBEENZ1 207 I /B (met—ala—as
P—pro—asn—arg—phe—arg—gly—lys—asp—1le
u) ([EHBEB70) 2a—FT+B3DNATVF YA+ (Lasky& UDowbenko DN
A (N.Y.) 3: 23-29 (1984)) #2HKL. C. A. T. FA4 73V ru—2RIZH
LHEFETS (his)Rlc—myctl h—7DRYIZV, FASL D3
REMTHEA LT,

[0220]

(1) E Coliiziid 5 %RH
scFv—gD, Fab’ XiiFab’' 2HFOEDOBREBFEEETISS
A2 K&, LANCEREhE B0 (Carter et al. Bio/Technology 10: 163-1
67 (1992)) . ERKENA 10V » PAAVEEEEOHR T3 0CTH4 0 RFRTH
FEXWE. Coliti#$33B6 (W3110 DfhuA phoADELS5
deoC2 i1vG2096 (val® degP41 (DPstI—KanF
)D(argF—1lac) 169IN (rrnD—rrnE) 1) NTREsE
7= ' :

[0221)]
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%3
12B5,. 12D5KkU12E1002EL MiKBEBEDIo—=V IR
BH
HILEMIMIAN TOXEREOREBDH, 2 F a bHEM»L, E b1 gG
1 CH1l, CH2RWCHS FASL VR FHES 7 VERF] (Carter et
al., Proc. Natl. Acad. Sci. USA. 89: 4285-4289 (1992)) %S LRI~ &
—p RKDFEHEME (Suva et al., Science 237; 893-896 (1987)) ~& . HEF]
CERALVEYTIu—=r P Lk, LER, BIOpRKIFRI Kt so—
=y &R, LARUVHSRE~NI ¥ —%, BSERFIE (Gorman et al, DNA
Protein Eng. Technol. 2: 3-10 (1990)) i &V, 75/ VA NAWEESH S h
b MNEEEHRE2 93 ~E¢AB I AT a v L, B LR
HiX. ELISAKIYHi—mp | HikE2ERTHZEMNRENT:,
[0222])
- L O REBRHMEROEERVELVARAGGOELDT-DHIZ, LEFH#HWo,
PENCEBRENZSVI. DIRBRESRI I—A~LEBEH LT (Lucas et al., Nu
cleic Acids Res. 24: 1774-1779 (1996)) , D7 ¥ —i%, BEIy ¥—p
RKDA Ve YRNIZTYADHFRcDNA2EHL, A ML FE-FAT
OBRIZL Y BHEMELERRICT S, LS H20SV40FaEe—% /=
NP —RLOBEPRHSHAREBT, RACLSTRAI M~ Ia—=v LT
o 7FRAIFEA—I—DRREBIBRBAELLIBI=2#I (Gibeo
—BRL) ZAVWTCHOMIAK TV A7 =7 ¥ a v L, BREH~OB
BD7~10BRIZ. Zu—ri, TOROHROEDIE6 T ADTL—FZ
SRET DAL T— L TEEBRN TOBR O DIER S ® i,
[0223]

FROFR D 72 b OFREEILH 2 RN AR S8, HRLEERERNIZ, 5
%OV VIBRMBCHREENZ 20 0nlOEHEH (DMEM : Haw' s F12 (1
2 1) P2X10THROTIEEE CIBE L, 8 0%DEBHT, i
. AYYa2Yr (10pg/ml) . P32 RA7x2V (10 pg/ml) | WETHE
RPEE7Va— A CHESNZEMEP S — 2 4 EASH L TH U, REBE
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X, 10B&ITNBEL,
' . lo224]

#l4
7 I=X MAKORY

(a) gD¥# V%45 s cF voORM 4
lg/mlTE (25mMbh U X, 1aMEDTA, pH7. 4) OF& CHEMR~
TR FEERB &Y, kLTl 8RHE., BehiZlERLE, 304@10. 00
0 X g DELSYEET, MEF 7Y 2B&k L, Lif%. PBSTHMLEhEC
NBrEZyruo—Rilhv Y o PEnikiigDE/) 70— ifk5B6 (Pa
borsky, L. R et al., Protein Eng: 3; 547-553 (1990)) M4 57 74 =5
A4HFFH (2. 5X9. Ocm) P, 5 5% 1 8EEMPBS k2L, €
D A7 LFRBROBIEENERE SMIC2HET, IMDNaCl2EFT
5PBSTHEFLE, TRTORRL. 2 5en/FORBHE T4 CTITo,
EREFPH2., 700, IMEFER, 0. 5M NaC 1 ZRWVWTiT o7, 7 A%HE
228 0mOBNEICIVERL, ¥—245EE2 77— L, pH8. 0D 1. OM
MY xCHfIL, PBSIZHLENL, EBEABLE, BRELTELREY Y
RIERMME, HBEHESDS-PAGERRLUHHFLE,

[0225]

(b) Fab' HFOHEM

Fab’ SFORMOEDIZIE. TE (H7. 4®25mMFY 2, 1ocMEDT
A) SnlOHICHFEHIEN—X 5 g xHRBEE, KET1 8RAEOH,ICHE.
# L7, shockate®DpH%, 2M HC 1 ZHVWT5. 6ICFREL. LB RUKIR
F7V%10, 000X g T3 O0SMBLYBCLVRELRL, HOHLHDHS
. 502 0mMME S TE#i{k L7~ 101 BAKERBOND ABx#35A (0
. 5X5. Ocm) (J. T. Baker, Phillipsburg, NJ) & E¥#{fL%, 2 OmM
ME STEEMICZ2ECHEGLEZE, 15 3cn/FHOFET, 20mMNaOA
c. 0. 5M (NHp,SO,, pH7. 20D0~100%®D 1 OnliRHE XA
'T. Fab’ 2FMEE, Fabd' 28HTHHELX SN, BEELPB
SEXHmLE, :
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[0226)])
(c) Fab' 249F0iEs
pH7. 4M25mM MY X, SMEDTA., 1mMNa N, 1 O4Rthic o Li-
ME~—Z bk (100gm) 2BHEIYE, w1207V ¥4¥F (TECH—MA
R) RAIC3EETZ EiICL o TR LE, PMSFLZ 1aMETI0x, 3041
0, 000X g CORLGEBICIVMBRT Y 2BELE, 0% EHAY0. 4
5unkT0. 2un®SUPORCAPZ 4NV ¥— (Gelman) L TABL,
PB S CHFEFHEILENRZ 5 0nlD 7y u—AREK 2 F A G F A (Ph
armacia) {Zft L7, PBSTREMICRAE CHRiE L%, pH2. 300, 1M
ZYS T FANTAF AR TCFab’ 2%pH8. OMIMFY A1,/ 1 0%
BOASTHBREOP~LBREX YL, Fa b’ 228/ T2H9EEZS—AL,
30FXFuF N VDRFEDY v bF 7 Clltrasettelc L Y B X ¥C, BFik
220mMNaOAc, 0. 01%FZ2FAZNaL R, pH5. 5 &M LE, =
OEE, HHPLH20mMN a OA c CEELLZ3 0nlDS—kT77u—2
% 7 A (Pharmacia) iZftL. pH5. 502 0mMN a OA ¢ CEBMEICRZET
T L, 1007 L (EHEEITHZY 25tMNa OAcHFO~1M NaC 1l 0
AR CHEMESEZ, Fab’ 225 T39EES—NL, BFiELPBS L
z#|mLT,
[0227])
(d) FFoRT7 =7 ¥ a &= CHOMBLEEbLO2EH kOB
BIEGR HIUE L -85 %E, SN LHPB S CEMLLE 5nlDFas
AVA¥YT7ru—RAHBTh (1. 0X 5, Ocn) IZfFL, PBSTHEL. KiZ
IMNaCl28FT3PBS CEEMIZRAECHRi®LE, pH2. 900. 1
M HOAc, O. 5N Na C 1 CHifk:2RBEXY, IMMY R Chfal, BERE
ZPBS (XML, _ '
W ONDHERPED TSI AV MZOWTOT I=R MilkEHOEN %
. FTok4izrd,
[0228]
[%&5]
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x4

MpIY =t =X Gipki%iE OO :
L?ﬁ Gy | e | Twem | % 7E
20 pM 1eM 10eM 1M 100 el +4
Fab >luM 3aM 900 oM nono >ipM -
Fab?2 SpM 10M SoM 1M 30020 +
ﬁ 30 pM 400 pM 10 aM 152 pM 300 aM -
SpM 60pM |  seM 16oM _ 3=M
Fab M SuM | 500aM 1800M >1pM
Fab2 >1uM 160 pM 10aM 6400M 500 5M
>lpM 480pM | s0uM 450pM | s00uM
12nM 280 pM 10 8M 240M >1uM
Fab >1pM 4nM 500 oM 1uM >1pM .
Fab2 4.8 pM 600 pM 4 oM 1 oM . 100 oM +
12G >IpM InM 100M 450 pM 300 oM
{0229]

#5 _

b 5 1 DOEBEBICBVTI, ABARSEEY V7B LERESY
Uy EE 2RET AR BRT 3 FEERItT 5, TOFETIR. HAE
HELT2oDF Y AIBY Tazy b b oREERS VA2 REAVT. Fifk
FATTVEBYVDITD, TOFAT7F VI, mp | 7= MKicHWT L
BLEBVZBYIZITIONE, FFELLE, Fifkiit rOobDTHY ., LT
(¥LKIE/270F—NThd, FAT77 VX, BN, FELLET7—Y
Rl LCRREINE 1L EHRESTA TSV THD, 77 —-VRBEBLOFEEET
ZRIEOFTI, EROLBY UEUBKIFIBWTASTHY, ZhbHo
B0 ke RZBRICBWTHERATAZ ENTRTHD, fitkT4 75 VTR
W, Bl dEE, #> 7Y vV DCambridge Antibody Technologies (CAT)
PHHIRENRTVWS, FE LI, FRAOFHEIZL WV BREWHikiL, &
BE2EBRELETIZ LRI TREKEESELL, 2K LT, 20ZTHEEDOED
ORBRONFBUEY H v FRZREERFEETD L EEIPHENEZ =T =7 ¥ RE
EERIL T = SR ERT 5,

[0230]

ARFOHEL, BB TH-THD/ XiZ7u—=20 783N 55 2 >ORKRE
RELOEBEOSAEIIHT AT IR MAEER2RRTA-DIERTERTH S
o ZEFOFERX2EFMICEVEHLINI2HODARFTENZEER LGS
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THREROBIREWEBICTEZ ENOREE S VI EO—KR, ZKRXiX=%kiE
BEHS>TWVWALERRVWHOO, ZOERIXIu—=U 7R EOTDIFRAT
52, BEOBEMOREERSY 7 i, 2BKIR Lo THEMELER, Th
SOEMORBERDONTHTLERBICBWTHEATIRETH S, BEILZEEL
LT, FH—PESERRNLEF e o2 —VSBRARUENSRENE T
na, '

[0231]

s cFvit& 3F o o —E2RED L S REAGOERIE, FHEMAD
ﬁ%?b6°§§WEﬁmoﬁﬁwﬂﬁ?u.Wﬁﬁ@?nyy#f—fﬁﬁﬁ
RLlz (2 LMRBXF—¥L£8T3) Fri v r—¥RARRUER
YA MM VZEERENETAHREL D7 5 ADZHEEKITONT, SHEEIEMEL
KEBITHATEREZTHEDIX. YV FITLVBTEn3 2BEKLESTHS
TEBAEENTVWD, ZORMIZTEEY X FESKOESBERLOTIDH
DEDE/ 7u—F bk (ChOoDHEDFab’ 7772 FTREL) @
FERENT T=X PRIC L > TERFENRTWS, Lo T—EGHAEMN, 7
B2 BEMCR VB2 BETHZ LN TES LIITFRENRNTHS S,

[0232]

Mu SKid, #RGBESHBOV T ARREICREL L, BBEREEhALF
vy ¥ —¥Ch?d (Valenzuela et al., 1995, Neuron, 15, 573-584) , M
uSKERBEELhEO L, HEBEINWLTTY U IHFT IV B
RUMLIEw O ARV TEEENS (Gautam et al., 1996, Cell 85 525-535)
DEPHTHELULERBATH S, HEGESH LR TE 2V (Dechiara et
al., 1996, Cell 85, 501-512) , 7'V > 2 Y v 22813 5Mu SKOH
SO, 77) U8 MuSKOBESHRFay ) VMEEBRET S Z
ERU, EBSTENRET Y UNMu SKIZH LIBLERIZERBRALY D L
IBBBFEIZL > THEDLND (Glass et al., 1996, Cell 85 513-523) .

[0233] .

MREHBESWOFREIL, =a2—0 VEBOEVHBE LEOBROS LR O

ERMIEVEOPOREFRBAOENLEZEL AR BELTERSNS, (Bo-
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we et al., 1995, Annu-Rev-Neuroscl. 18 443-462% U%Kleiman et al., 1996,
‘Cell 85 461-464 ; BV THESNTWS) , ZOBRL 7 RAOBL <&
BRI, HEBEADAChR s OESHRCBRBETHD, 77V ik, TOAC
" hRODJ FRZ{LR LRI T 7 RABOMEAN~ b Y v 7 R AU EHERE

HROBEBRTILATES (Bowe et al., B, Godfrey et al., 1984,
J. Cell Biol. 99 615-627; Nitkin et al., 1987. J. Cell Biol. 105 2471-24
) o TZU ik, b7 —YHEHECELUTAZEGFRE. 7I=v&0
CBRRFAS Y RUBFIOBBO -2 EHTE~200keD 2 T HFREE
bONWE R IBETHD, Thik, EB=a—vrRBcLoTHHEh, &
FLREROEBEROTIIMEZ END, 77V i, BAY EBEVERATMu
SKE#Ea LAV (Glass et al., BTH) A5, Thit, HEHBEEWICHFET S
ED/ORF. BOBEEFCRTAZ7—VA n Y b LBEEATS &R
WEEINTEY (OToole et al., 1996., Natl. Acad Sci. USA. 93 7369-7374
). LT VY VL VBRBShB VST ) v 7BRIZBITAMu SKD#%
BB - TN S,

[0234]

AZEIM1 377y —CLCRBAENTEs cFvDEXZERTFAL TS5V %(BY
BIBLRESTABENLHFSRN s ¢ F vid, REMNRBREELEN
TAHZEOTEZHTFOBEELREL. MuSKDX ) AFROXIIEERE
SN TOBEELHRET A DORETH LWT Fu—F 2t 5, ULTT
X, RAKREHAZEANT S s cFvBREESNTEY ., FOHEMNMUSKE
ik, 77Y v CRBENELOLEHDAChRYFRUF o) VB
OELEHRT D, '

[0235]

s cFvHikiLE AAChRZ SR F{LRUVF o v ) VEMELOBEIL, —0
RERRINFo L i —Y B HEaROBRICBII 3 TELEEES
BIAE5MERATAZE2FT. MuSKXRIB/ v I 70 b= ROHELL
DEHENEBEREE ST 22 DOEENRERZREHLTWS, 77) OB
ERRTTINVET VAT 2—HE LT, MuSKRETZ VY VRS TIBVE -
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FAERLTELT. 77U VI FADEMCEE L TWAERET 7Y U
ERAPEETIRTCHD LOHRNBEHEINS, WH I bEBICET
B, TORPOITFRHERRMNTHB, Mu SKIZHEMIZEINEEMET, 7
Y OV R OTEETH IS ERO I GRS LEHET A LN TESL LN
5 DIRKEN T & Th 3, '

[0236] _

BRHBEXIGREELOEDOHHEAOMu SKORBEDEELT v L¥a L

L =g LTI, fukivamafi VA P 7 4 CEET 3 HERAOMu S KORE
RERL, HEGEESRORMBI L IOFFORELRRELTTHOTH
D (Valenzuela et al.,BTH) . Mu SKEMOHBE N RS+ EL CIHEE
ERHFOND LWVHAEEEZRLTWS, 77V ik, BEGESHOHR LT
SEXERFKMBERUOPE=a—a N TRHAENDZ L5 (Bowe et al., sup
ra; Rupp et al., 1991, Neuron 6 811-823: Tsim et al., 1992, Neuron 8 677
-689) ARENITEAINIT /) VEEESHREMESHICHREN VRS
BETHHRESH DD, Mu SKERYIBETIOILHAVIBE LS TER
TRV Ly, LT, BT 3L, scFv2ELTMuSKODHE
BEOEEL 2B, IR 1 >ORERE2BHT S, TA &hits ¢
FvoO&£iX, nMEARNTOMu SKIZHTAEMAZTLTEY, BWEM
HeEPDOTHENLRGTFORBREKBIRL LTO, 77— VFREhikscF
vIALT TV DFRERZMEL TS,

[06237]) _
L7cdio T, AEHAOHIEIL, BERBEAOMu SKZEROT v 7L ¥a L
—3alETvRAL, TOF v ¥a L—a VICHET AHRGEEOR
EERDHLETHATHS, TnOOHEREL, ZhbDOHEOT T=2 M
HOEFERRBRL LT, MuSKRAEREFHLL, EHEASHIZBITAAC
hR7 FA5{L(BET20FATHS, BRREXIGREEL, HXEZHY
A7 4—RERELLDAIH LTHERZEETAZ LiCL-T, ZhbDA
2 TR AR HIESHOBEEWET I BN SIS,

[0238] :
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TA=A MEHEEZHDOs c F v EZRAMTIHIZIE. MuSKOMKA FA
VRUSEMY A FhA VBB —Mp | (har®EzFr, TPORXTS
ZEE) OMBBHAFASUDO6RDZFATMuSK—Mp | ZHFELZELTHF
KIFERRRRIC BT 2SS 2 ET A HEENRBIREN B, ¢ —Mp 1 DOFE
LI, REFRNVECREER, ) RAaB2FURRERVIDI SAOFOM”
OBET IRBEOBENES THAHL I, FE2BELMBELTHE#EL
BN TVW3 (Carter et al., 1996, Annu-Rev-Physiol 58 187-207;Gurney et a
1., 1995, Proc Natl, Acad Sci. USA 92 5292-5296) , Mu SK—Mp | 2%
HWT5Ba/F3MEZ I L- 3o\ THZS &, AHEMES L AZELELTE
A —EOBEGHEOS s cFviRBR ¥R, B &Lz, 210s
cFvD3bH 4008, MuSK—Mp | BEMERAT, FERZMMEEELHEE
FTHRIERTEE (B11), ZOFEENE., s cFvOnMOBETEESILT:
o SCFvid. BOIF U AT727varanTWianBa /F3 i LBEL
RERDPoF, TI=Abs cFvbBHEEINET gGORBTCIX, 7d=X}
EHELHEELTWEN, 7= bs c FvhbBHEENEI g GRBWTI
BOohlehol, FBEHET 7V VCERBNALY (c =77V Y) 2. BREMN
S, 7YY UHREEMu SKEHEEREA LAV E W MHOBBEELR-S
F. 77V OCEKBEAL UL, TXYVDAChRY SAZ{LEEEET
TEBMBENTEYD, HRFIESHOTRIZE > TIXFRARTHS (Ruegg et a
1., 1992, Neuron 8 691-699; Tsim et al.,BiH) . HHDFHERIZHOWVTHE
Csold. s cFvXiZ1 g GOWThd L LTREASIE & & ORI OEMER
TA=R b7 a— 2505 nMThoTe, MuSKIZHTZZhbDs ¢ F
vREUI1 g GOEMAIX, BlAcore™BHFE AW TREEN, TH=R ks ¢
FvRUBN L OMDH T T=A s c FvizFfx, 5~2 5nMOEGEENTMu S
KIZoWToBMA%2R L, ZhERMBMNIZ, MuSKIZOWTD 1 gGR
BMAHi10~30pMChol, TRE5E2BBOZ L,

[0239]

[%&6]
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x5

L™ ks BEE

Fu—s 8% TI=X}p
sk #2-cFy + 334x103  g78x105 3.82M
tousk #3-scFy - 239x109  1.08x105 BoM:
musk #4-6cFy + 157x109  ps4x10Y 435aM
sk #5-acFv - 249x10%  s29x105 4.72M
musk #6-ucPv - 4953103 105x105 47aM
sk #13-acFv + 232x103 453x 108 S1aM
musk ¥22-scFv + 609x103  127x10% 45aM
musk #13-13G + 101105 sosx108 125pM
- musk #22-1gG - 486x10°  1.65x 106 29.5pM

{o0240]

IOT7 A=A MEWRBICEAT B340, £2EMuSKF Ry U h—¥oF
n Y VBLOBHEEIZOWT, s c Fv2RBLE, %5k EtE+Ts4
HTCRAXIGHFMMRC2C 1 2% EE/L, £DHEscFv, 1 gGlikc—
TV BRI, YRIOT—4 (Glass et al., BTHH) ¢—&%LT, c—
TZV o MuSKFa v ) VMR BET B3I LN CEL, 7T=R s
cFVvRUI gGitETe, iR ARFu vk TCOvzR 2T oy F3ific
Lo TROLNBEIIZ, MuSKOFuL ) URMEEEHICHET I LN
BObh, —FEDOHDs cFvRUETI=X Mi—~MuSK 1 gGTi%
ENENST,

[0241]
ERINEC2C12HENTAChRDI S AZ{LEHHETS s ¢ FvMu
SKT7I=2 MOENZHO>WTHRER L, HI¥O%, MIELEEL. MHEREA
ChROGHE, u—FI BRI Ha b U THLMZ L, ROLOH
FEMBICEWTI, AChR%Z, ¢c—72Y, scFvXitl gGOHEETFT
SRS EBEAEER (unfocus) X#7-, HMBAIZ, BHESLIZBVTIR, ¢c—7
TV VBRRT7TA=R s c FvRUI gGit, KEL oML B INEZI T A
F—~DAChROFEEREREHBE L/c, MuSKIZHLBYIhEH#T I=
Absc FvRUHETAI=X M g GIFEEHEORWHRIZ, BIENRLMoT
o TV ARRORIGERTHD, AChRODYTa=y hOFu )y
BIEbER, RARRUZEGESHLRBT5R0ME2AB L TRBLE, 25K
RUZBHREOTFOTF 2L ) AIEL_NVIE, c—T 7 ) U abRicTy a4=
ZFscFv&U7ﬁ:XFIgGKiU%L(%géhtﬁ‘N@OSCFV
BRI gGIZE>TREBEN T,
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[0242]
FEHOMu SK7 I=X MAKOERERX., burRE=F o HEICOWT
LRENILLEBYICRMT A ENTES,
{0243]

RE~RY ¥ —DOBE,
AXIMuSKODHOa— FEFlE, PCRMEEIL > TH=, MuSK—
Fc¥%, ABMRIARF—pRK5tkNEORNTOE FI gG 1 DF c IR
ER—BARTOMu SKOMBEA RAL Y (TI/B1~492) O@EIcL-
THRMLE, 29 3@OMAMAT,. MuSK—F c 2iBENCRAESYE, Yo7
AYGHTALTHBLE, MuSKOMBAKALY (73 /)B1~492)
RUE bec—Mp 1 RFROBEHEFERUCHRN ALY (T2 /B491~63
5) "oRdXATERAMuUSK-—Mp 1 %, ZRPCRICLYEML. pR
K5 tkNEOWKZo—=v71L7, Ba,/F 3#MEA~OHEBBLEAN~<Y #
— (20 pe) DEKBHIE (500588, 250896 0uPF) EEHIZ
< 2mg/mlDG 4 1 BIZEBRAA VU DV TORBRIZED, 25
REGERBETILEL-MIERHELHE-, pPRK5t kNEOHNDL2EMuU S
K#2 9 3BOMRRIZI IV RAT7xrvarl, 2RBBING4188BIR (40
0 ug/ml) DHEELILEEERELE, DNABEYOESIZ, DN AES]
REICL>THER L, MuSKORIEE, UTTRRTHEEY, 7u—y4a
FA MY =G E>TERBLE, Ba /F 3%, 10%DY VKRN E
IL—30#IHE LTOWEH I — 3 BHAMNOD 5 %DOREEH L THR &
NI<RPMI 16 4 0FHOPITHERLE, NRBICHSIhzY—rr—FH
Efr MGGAAARLGAVILFVVIVGLHGVRGKYALADA
SLKMADPNRFRGKDLPVLDQLLEGGAAHYALLPG) (
EFIERET71) RB =75 R g DI 7 HLERFIE OMEF I BL
LT, BERIF—pRK—gD—c—Agrin#zf>5EN/HSHND293
HoME»P G, BEMPT VA7V a itk c—=T27Vy (59 bTF 2
Vo7 /81137—1949 (Ag+ 8RS A AHKEE (Ferns et a
1., 1993, Neuron 11 491-502) ) 2 ZBLX¥7-,
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[0244]

s cFVRWI g GO4EE, 1 0 ug/ml TMaxisorpBRBRE (Nunc) LizMu S
K—F c &7 FAvovga—F 47 L, EbscFvDIALT5Y (Camb
ridge Antibody Technology, A ¥V ) %. BAMICISRShk LBV (Gri
ffiths et al, 199, EMBO-J12 725-734) 2EINBEDTI DL FEFELTEY &
I, BaDs o—rOfEMkRE, TR, MuSK—F c RUNRRET
FAdy (CD4—F c) 2B Telisa (Griffiths et al, BIH) k> T
L7, BE7 o—C%PCRIZEVARZY—=vP L, Bs t N1#kicko
TI74YHFV T 47y Lie (Clackson et al., 1991, Nature 352 642-
648) , JERB/NF—rELDOr u—r OPEERFIREL. MuSKERETS -
NERBELRVHREZAVT, FACSHIIZf Lz, FACSHHOLEDITIX
. MRS (10%) %, ¥TEBMC30ulD10%FBS/PBSHPTOS¥Fa
R—va/REs TRy &Mk 1 0BT 7 —V kikic, 2%DF B
S/PBS (UvVBRMFE/V BSEHARK) 200 1 T4°CT6 0491
AvFar—tLi, EOH%, HlREZ2%DFBS,/PBSTH#L, fi—M1'
34ifk (Pharmacia, Piscataway NJ) ROR—7 4 3 Y R Y UiEHuHie Y
VHifk (Jackson Immunoresearch, West Grove PA) THE L. F AC SUHFIC
SoTHWLE, T/ 2a—FAHEIEL1 O LY BEEANec—myc¥
g%l (Griffiths et al,BIH) BRUORIVERXRFY L F—A (his 6) &t
T N—FETIFTE RSB ELT, MBERNTScFvaREREE, “hi
—b— (Qiagen) B#HRTILBVICAIFY—ALBEBILEBENI —NT
ABTALALETHEMLE, 1gGELTOZue—rORBOEDIZIE, scFvd
VROV Bk % a— KT AR5 PCRICLY, ho Bl gGD2E ML E
UVHHORBRREZTWREIZ TS X 5 ICRH SN WILBmRAR I F—p I gG—k
appa®PPTBEALKE, fMrDra—rDbORRRY #—% CHOMBA
Kb A7x20v 3L, ENHEREEH»L 1 gGEREL. Yuibs A
BT L ETHEBLE, ‘

[0245]

W7 vtk 4
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ME 2 2BMIL—3ORETCHELE (1L0%DPFBSEHMELERP
MIT) , KILRPMI C2EMEEZHEEFL. 96 7= VOMOFT, BTIh
FREDs cFvXiXl gGTHEENET7. 5%DFBS RPMI 0. 2
olHFTLY=AYEEY 5000 0MBDBATAVL—F 47 L, BBREY.
ZERHBRLLE, 16FHHOA Y Fa—2a D%, 1V AZHE]L uCid
CH) —FIVU#EML, FiC6RMA ¥ a—Ya v iiTLe, (CH
] —FIPUOmMIAA %, Top Count Counter (Packard Instruments, CA) Tl
ELE, '

[0246]

'AChR7Z 5 XF{LRE,

BWINa—ADMEMHPD1 0%DFBSHATC2C1 2%, subfluency®iR
BICKERF LT, AChRIZFAFLT oA DEDIZIX, 747X F U EG
RYVoCa—F ool E&NEHTRAASTA FLIZIC2C1 2%HEL. 2%
DU <MEHm SNV~ ADMEMANTO 4 8RHDA v Fa—vait&osT
. BESMLEBHLE, scFvXikce—7 7Y vEEMiciRmL, —8 (16
Bl A vFa—bLllk, RICHEEE, PBSTHESL, 4%D /AT EHRNALAT
AFE FRCEHES®E, BRENZEBYIC (Ferns et al.BIH) AchRs
DRERLEZBOMNIT IO —FI a7 Ha b*3 > (Melecular Prob
es, Eugene OR) ZALT,

[0247]

A st ' .

BRENSLBYIZ Mark et al, 1996, . Biol. Chem. 271 9785-9789) BIA
mmmﬁﬁ%mwtaV67EWE¢mﬁﬁ%%mbt,ﬁ%uﬁi&\mﬁﬁ
V—FOCMSEY—F v TE 5ul/OWETL : 1ON—=FL—N
I = (3=VAFATI/)TaN) INVEIAL I FEELIN-E Faxo X
I I FE20 u1BEATBZ LTk o T LA R, pH5. 0D 1 OnM
OFEF P UV APOMuSK—Fc20pl%220 ug/S0OBES Ty —F
v HIZEAL, ENWT30plnxF ) —ATIvdEALE, scFvERDY
I1gGEHRBL,. PearceBCAFXy MZLYVBELZREL:, KinjectE -
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KEV10ul/BOWET, 0. 05%Tween20%#5PBSHD30

w1l Ry EREI R ALK, 0. 05%Tween20%f5PBSHD

T2 0RM, ¥ /80 BA MRS T, Pharmacia Biosenser ABA»& ?DBIA ev

aluation 2.1V 7 by =7 CRVH 7T LB LIz, A+B=ABOD I HFES

TEU Y7L EFETHZLEICL - T, ARNTORBREER (Kd) RUE

AHEEE (Ka) 257k, PHMBEZKdE, Kd/Ka b LTHELLE, -
[0248]

RBLREL Y =R F T oy b }

10%DFBSHI/NVa—~ADMEMAIZC2C1 2%#RKL, 2%V ~hif
FT7 2B L Far— bPTBILICE D HEEBR LA, RICHEE, Bh
ICRENERR, c—727Vy, sc Fv XXl gG&HFMT 3z LIz k- Tl
L7, ScFvRWYI gGid, 50mMTCEALE, REEHESlrc~T7 7Y
vit, BRFuv o) UBMEERT A LV CEA L, i, 2k
L339 (Gurney et al, HTH) AR LE, 30 p 107 Ho—2EARARKRF
alE)7a—FNAHiE4G 10 (UBI inc,Lake Placid NY) Xit1l ugdHi
MuSK I1gG#13:Zhi#F30ul07uFAvAL77u—A—
ez, i E 6 0XB4CTS vFa—bLE, HiRkAFFuL bk
4G 10XIZHAChRH (Affinity Bioreagents, Golden CO) ZAu =17
T AZ IOy "afiE A - —SHRT 5 LB YVIZTV. HRPES 2 kHiE
RUOECL (Amersham) T bZEH LT LT,

" [0249)

FEMESNVEKKICL VEBINDZL, MuSK scFvii28&LLT
BEHBBEIND, Bz, 2BABORLRR, MRRELTRELKCEES SN
72s ¢ F vORFHRRIZBNT, ELLEDY 55, REMIIIE. Z0HAM
USK—Fc T3 2li0HFTCs cFvIr—V5A4 75 V%27 Y —=
FTHZELY, ZRE2EKRIIES L, TOERERSICTS s ¢ FvOHREE
BRBRINMERRE 22 5, '

[0250] ,
AL, LROIHFE LW EREFBRRUSENREEMCER- T TR X

-105-



hTEh, YEFETHIE DLLEoBHSEZEALE, tOBRECGEE»
BB LR, ABHEEESNTWARFIHT 5 S E L2 %L. SEY
OERBRVEEEMABILENTEBLESH, M LT, XL, KHAASBIZ
BEMIEERSNEbOUAOHTERET S Z LN TED, LEMoT, HHEF
R L DR EENBREBI. BAEOEROGEREVCZOSEMB DAL - THIER
ENBZERBREATHS, '

[o0251]

FEBTHAESNATVBTRTOSELRIZ, ZZXBEL LTHLMCASS

h3, .
~ lo252)
Rt FEE
AT o EHE, KEERESRIUESE (1080/University Boulevard, Manassa
s, Virginia, 20110-2209 USA (ATCC) IZHEEhi-,

[0253]
[#7]

8 ATCCHERS  ANEAR

pMpl. 12B5. scFv_his
pMpl. 12D5. scFv. his
pMpl. 12B10. scFv. his
pNpl. 10B10. scFv. his
pMpl. 10F6. scFv. bis
ppl. 5E5. scFv. his

19984 87188
19984 8R18H
19984 8R18H
19984 8AH18H
19984 8H18H
19984F 8H 18H

[0254)]) ‘

ZOFEE, FTFFRLOREDOFRXOEBARICETL T F X F&RHOD
HAEBRGENIZET IR (X2 b M) KESNTIHFbhEZ, Zhid, #
EAND 3 0FEM., FHYOLFETRREROESLMETELOTHS, 20
FHIE, TR MNFHOFRHARRESEATCCHHLAFARTHY . BET
HAEREFORBITRHEATOTRIOXRE I EHEFHEOABMEAD 5 b
FTHPEICRE LT F O R COFIEDOEROBRRD KA MEH ROF A
R FERE L2235 USCS§ 12 2RUFhICEET 2% RESRR (3
7CFR§1. 14%i28860G638#%#58%) KWhoTHDEBLYHETIE
ELTKRERFRBILL VB INEHICH U THRROF A iR 2 RERT 56e
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netech. Inck AT C CHIOBRMOXELERDbDTH D,
[0255] .

FHBEOBR AL, BERERHGT THBEINFHEATHERETOM B OIERBE
B, BRLLY XSESLEE, B2 EncESERL YO TREE
BETHZLICAE L, FHINEORIBTEER, WIhrOBFORE
ROTCEDORTFBIL L > TREINEHEFZEBE L THREBRLREBTINEL
HIpINBREBOTIARW,

[0256]) .

LLEDBRMEIL, MEENAHEBERMT I LE2TABETIOTESRED
ThHhdEEZXONG, ERIW-EEERIZ. BRAOHLIREEHIZHATRLEY
DL LTERER, BEMNICRASTHIH0 QI BEMNEREHOHEANICAS
ZENh, FERAIT, FRINBEDCL O FOHEERBIBENIREBLDT
B2, ZBPFOMEIOFEIL. ABCSEN-FHAESRARAOREROBRE
BUEDOHLYAEROEH L RETIOILTHENTH B Z L OFEBLERT
3Hb0TIR2<, FhEEROBBELEINNEDLTHEEOHTICHBRTILOL L
THREEINDHRELDOTHARV, EB, HEHCE, EJREhBERshTw
BLOICMATRAOIEXEREER, DULoRRMSHOMS LE8bh
. ERL B OHEROGENICAD bOTH S,

(B2Fi#)
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<110> @eneatech, Inc.

<120> Agonist Antibodies

<130> PO279R1

<150> US 60/0D56, 736

<151> 1997-08
<160> 7L

<210> 1
<211> 15
<212> DNA
<213> human

<400> 1
ace tct
Thr Ser

1

<210> 2
<211i> 5
<212> PRT
<213> human

<400> 2
Thxr Ser Trp
1

<210> 3
<211> 66
<212> DNA

_ <213> human

<400> 3
ate atg
Ile Met

1

ceg teoc tte
Pro Ser Phe

<210> 4
<211> 22
<212> PRT
<213> human

<400> 4
Ile Met Tyr
1

Glu Asp Gln

<2105 5

~22

tgg
Tep

Ile

tat

gaa
Glu

Pro

vVal

Sequencs Listing

atc ggc 1§
Ile Gly
5

Gly

cct ggg aac tct

5

gac cag gtc acc

Seqguence Listing

gat acc aga cac aac lé
Pro Gly Asn Ser Asp Thr Arg His Asn

10

atg tea 66

Asp Cln Val Thr Met Ser

Gly Asn Sex Asp

5
Thr Met Sex
20 22

-108-
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Thr Arg His Asn Pro Ser Phe

10

15
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<211> 30
<212> DNA
<213> human

<400> 5

gct ggg
Rla Gly

1

gtc
Val

<210> 6
<211> 10
<212> PRT
<213> human

<400> 6
Ala Gly Val
1

Ala

<210> 7
<211> 42
<212> DNR
<213> human

<400> 7
act gga
Thr Gly

1

ace
Thr

gtc tce 42
val Ser
14

<210> B
<211> 14
<212> PRT
<213> human

'<400> 8

Thr Gly Thr
1

Ser

<210> 9
<211> 21
<212> DNA
<213> human

<400> 9
ggt aac
Gly Asn

1

agc
Ser

<210> 10
<211> 7
<212> PRT
<213> human

<400> 10
Gly Asn Ser
1

Asn

<210> 11
<211> 30

Sequence Listing

gcg
Ala

Gly

age
Ser

Serxr

aat
Asn

Arg
5

qqc
Gly

Gly

agt
Ser

Gly

<cgg
Arg

Pro

ggt get
Gly Ala

ttt gat
Phe Asp

Ala Phe Asp Leu

gge gtt
Gly val

ggt ggt
Gly Gly

Val Gly Gly Tyr
10

cece teca 21

Pro Ser
7
Ser
7

-109-

cte 30
Leu
10

tat aac tat 36
Tyr Asn Tyx
10

Asn Tyr Val Ser
14
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<400>

<212> DNA
<213> human

<400> 11
agc aca
‘Ser Thr

1

<210>
<211>
<212>
<213>

12

10
PRT
human

<400> 12
Ser Thr Tyr
1

<210>
<211>
<212>
<213>

13

15
DNA
human

13
gac tac
Asp Tyr
¢ 1

<210> 14
<211i> 5
<212> PRT
<213> human

<400> 14
Asp Tyr Tyr
1

<210>
<211>
<212>
<213>

15
66
DNA
human
<400> 15
tac
Tyr
1

att
Ile

gac tct
Asp Ser

gtg
Val
15

<210> 16
<211> 22
<212> PRT
<213> human

<400> 16

Tyr Ile Serx
1

Lys Gly Arg

tat
Tyr

Ala

tac

Tyx

Met

agt
Ser

aag
Lys

Ser

Phe

Sequence Listing

gca
Ala

Pro

atg
Met

Sex

agt
Ser

ggc
Gly

Ser

Thr
20

cce
Bro

Pro

age
Ser

agt
Ser

cga
Arg

Gly

Ile

cce ggt att att.atg 30
Pro Gly Ile Ile Met

Gly Ile Ile Met

15

ggt
Gly

ttc
Phe

Sexr

Ser
22

-110-

agt

Serx

acc
Thr
20

Thr

10

acc ata
Thr Ile

atc tce
Ile Ser
22

Ile Tyr
" 10

10

tac tac gca 36

Tyr Tyr Ala
10

66

Tyr Rla Asp Ser Val

15
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<210> 17
<211> 27
<212> DNA
<213> human

<4DD> 17

tgg agt ggt
Trp Ser Gly
1

<210> 18
<23i> 8
<212> PRT
<213> human

<400> 18
Trp Ser Gly Glu
1

<210> 19
<211> 33
<212> DNA
<213> human

<400> 15
tgg gec agt
Arg Ala Ser

1

<210> 20
<211> 11
<212> PRT
<213> human

<400> 20
Arg Ala Ser Glu
1

<210> 21
<211> 21
<212> DNA
<213> human

<400> 21
aag goc tet
Lys RAla Ser

1

<210> 22
<211> 7
<212> PRT
<213> human

<400> 22

Lys Ala Ser Ser:

1

<210> 23
<211> 27
<212> DNA
<213> human

Sequence Listing

gag
Glu

Asp

gag
Glu

Gly

agt
Ser

Leu
5

gat
Asp

Ala

qgt
Gly

1le

tte
Leu

Ala

-111-

gct
Ala

Phe

att
Ile

Tyr

gec
Ala

Ser
P

ttt
Phe

Asp

tat
Tyr

His

agt

Serx

gat atc 27
Asp Ile

Ile

cac tgg ttg gce 33

His Trp Leu Ala

10
Trp Leu Ala
10 11

21

11
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<400> 23
caa caa
Gln Gln

1

<21G> 24
<211> 8
<212> PRT
<213> human

<400> 24
Gln Gln Tyr
1

<210>
<211>
<212>
<213>

25

15

DNA

human

<400> 25

acc tac

Thr Tyr
1

<210> 26
<211> 5
<212> PRT
<213> human

<400> 26
Thx Tyr Gly
1

<210>
<211>
<212>
<213>

27

66
DNA
human

<400> 27
ggt ata
Gly Ile

1

‘gac tecc
Asp Ser

gtg
Val
15

<210>
<211>
<212>
<213>

28

22
PRT
human

<400> 28
Gly Ile Ser
1

Lys Gly Arg
<210> 29

<211> 27
<212> DNA

tat
Tyr

Ser

ggce
Gly

Met

tee
Ser

aag
Lys

Phe

Phe

Sequence Listing

agt
Ser

Asn

atg
Met

Hisg

Tttt
Phe

ggc
Gly

Asp

Thr
20

aat
Asn

Tyr

cac
His

gac
Asp

‘cga

Arg

Gly

;le

tat cecg ctc act 27

Tyr Pro Leu Thr
9

Pro Leu Thr
9

15

gga aga agt

gaa

tac tat gca 36

Gly Arg Ser Glu Tyr Tyr Ala
10

ttc acec atc
Phe Thr Ile
20

Arg Ser Glu

Ser
22

-112-

tce
Ser

22

Tyr

10

66

Tyr Ala Asp Ser Val
15
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<213> human

<400> 29
gat agg ggg
Asp Arg Gly

1

<210> 30
<211> 9
<212> PRT
<213> buman

<400> 30
Asp Arg Gly Ser
1

<210> 31
<211> 66
<212> DNA
<213> human

<400> 31
ggt ata tcc
Gly Ile Ser

1

gac tce gtg cag

Asp Ser Vval Gin
15

<210> 32

<211> 22

<212> PRT

<213> human

<400> 32
Gly Ile Ser Phe
1

Gln Gly Arg Phe

<210> 33
<211> 24
<212> DNA
<213> human

<400> 33
gga gca cat
Gly Ala Ris

1

<210> 34
<211> 8
<212> PRT
<213> human

<400> 34
Gly Ala His Tyr
1

<210> 35
Sequence Listing

tce
Ser

Tyr

Tt
Phe

gg¢e
Gly

Asp

Thr

tat
Tyx

Gly

tac
Tyx

Gly

gac
Asp

cgs
Arg

Gly

Ile

qaqt
Gly

Phe-

ggt atg
Gly Met

Met Asp

gga aga
Gly Arg

ttc ace
Phe Thr
20

Axrg Sex

Ser

tte gat
Phe Asp

Asp Ile

-113-

gac gtc 27
Asp Val
g

val

agt gaa tac tat gca 36
8er Glu Tyr Tyr Ala

10

atc tecc 66
Ile Ser
- 22

Glu Tyr Tyr Ala Asp Ser Val

10

atc 24
Ile
8

15
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<211> 33
<212> DNA
<213> human

<400> 35
cgg gce
Rrg Ala

1

<210> 36
<211> 15
<212> DNR
<213> human

<400> 36
agce cat
Ser His

1

<210> 37
<211> §

-<212> PRT

<213> human

<400> 37
Ser His Asn
1

<210> 38
<211> 66
<212> DNA
<213> human
<400> 38
tce att
Ser Ile
1
gac tce gtg
Asp Ser Val
.15
<210> 39
<211> 22
<212> PRT

<213> human

<400> 39
Ser Ile Ser
1

Lys Gly Arg

<210> 40
<211> 27
<212> DNA
<213> human

<400> 40
gat cgc
Asp Arg

age
Ser

aac
Asn

Met

agt
Ser

aag
Lys

Ser

Phe

999
Gly

Sequence Listing

gag
Glu

atg
Met

Asn

agt
Ser

gg¢
Gly

Ser

Thr
20

agt
Serxr

ggt
Gly
5

aac
Asn

agt
Ser

cga
Arg

Ser

Ile

acc
Thr

att tat cac tgg ttg gecec 33

Ile Tyr His Trp Leu Ala

15

agt agt

10

10

ttc acc atc tee 66
Phe Thr Ile Ser

20

22

11

tac ata tac tac gca 36
Ser Ser Tyr Ile Tyr Tyr Ala

Ser Tyr lle Tyr Tyr Ala Asp Ser val

Ser

22

10

gat atg gsc gtc 27
Gly Met Asp Val

-7-

-114-
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1

<210> 41
<211> 9
<212> PRT
<213> human

<400> 41
Asp Arg Gly
1

<210> 42
<211> 15
<212> DNA
<213> human

<400> 42
agt tac
Ser Tyr

1

- <210> 43

<211> 5
<212> PRT
<213> human

<400> 4¢3
Ser Tyr Tyr
b3

<210> 44
<211> 63
<212> DNA
<213> human

<400> {¢
tat ate
Tyr Ile

1

tcc cte. aag
Ser Leu Lys
13

<210> 45
<211> 21
<212> PRT
<213> human

<400> 45
Tyx Ile Tyr
1

Ser Rrg Vval

<210> 46
<211> 18
<212> DNA
<213> human

<400> 46

Ser

tac
Tyr

Trp

tat
Tyr

agt
Ser

Tyr

Thr

Segquence Listing

Thr Gly Met Asp Val
S 9

tgg agc
Trp Sex

Ser

tac agt
Tyr Ser

cga gtc
Arg Val

Ser Gly

Ile Ser
20 21

15

ggg age acc aac tac aac ccc 36
Gly Ser Thr Rsn Tyr Asn Pro

acc ata
Thr Ile
20

Ser Thx

-115-

tca 63
Ser
21

10

Asn Tyr Asn Pro Ser Leu Lys

10

15
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gg9 agg
Gly Arg
1

<210> 47
<211> 6
<212> PRT

<213> human

<400> 47
Gly Arg Tyr
1

<210> 49
<211> 42
<212> DNA
<213> human

<400> 48
act gga
Thr Gly

1

gtec tecec 42
Val Ser
14

<210> 49
<211> 14
<212> PRT
<213> human

<400> 49
Thr Gly Thr
1

<210> 50
<211> 21
<212> DNA
<213> human

<400> 50
gag gge
Glu Gly

1

<210> 51
<211> 7
<212> PRT
<213> human

<400> 51
Glu Gly Ser
1

<210> 52
<211> 30
<212> DNA
<213> human

<400> 52
agc tca

tat
TYIT

Phe

ace
Thr

Ser

agt
Ser

Lys

tat

Sequence Listing

ttt
Phe

Asp

agc
Ser

Ser

aag
Lys

aca

gac gtc 18
Asp Val
5 6

Val

agt gac gtt ggt ggt tat aac tat 36

Ser Asp Val Gly Gly Tyr Asn Tyr
10

Asp Val Gly Gly Tyr Asn Tyr Val Sex

cgg ccec teca 21

Arg Pro Ser

Pro Ser

acc agg agc act cga gtt 30

-116-

-9-
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<210>
<211>
<212>
<213>

<400>
Ser
1

<210>
<211>
<212>
<213>

<220>
<221>
<222>

- <400>

ageg

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>
gtcg

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>
Cys
1

Leu

<210>
<211>
<212>

Ser Ser Tyr Thr Thr Arg Ser Thr Arg Val
1 5 10

53

10
PRT
human

53
Ser Tyr Thr Thr Arg Ser Thr Arg Val
5 10

54

23

DNA

artificial segquence

Sequence is completely synthesized
1-23

54
gataac aatttcacac agg 23

55
21
DNA .
artificial seguence

Sequence is completely synthesized
1-21

55
tcttte cagacggtag t 21

56
44

PRT
artificial sequence

Sequence is completely synthesized
1-44
56

5

Glu Asp Lys Val Glu Glu Leu Leu Ser Lys Asn Tyr His Leu

Pro Pro Cys Ala Pro Glu Leu Leu Gly Gly Arg Met Lys Gln
10

15

30

44

20 25
Glu Asn Glu Val Ala Arg Leu Lys Lys Leu Val Gly Glu Arg
35 40
57
43
DNA :
artificial segquence

<213>

<220>
<221>

Sequence is completely synthesized

Sequence Listing -10-
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<222> 1-43

<400> 57
gcttectygcgg ccacac

<210> 58

<211> 40

<212> DNA

<213> artificial s

<220>
<221> Sequence is
<222> 1-40

<400> 58 .
atgatgatgt gccacg

<210> 59
<211> 43

.<212> DNA

aggc ctacgctgac atcgtgatgs ccec 43

equence

completely synthesized

gtcc gtttgatctc cagttcggtc 40

<213> artificial sequence

<220>
<221> Sequence is
<222> 1-43

<400> 59
gcttctygcgy ecacac

<210> 60
<211> 40
<212> DNA

completely synthesized

aggc ctacgcttcc tatgtgctga. ctc 43

<213> artificlal seguence

<220>

<221> Seguence is completely synthesized

<222> 1-40

<400> 60
ccttectetet ttaggt

<210> 61
<211> 43
<212> DNA

tggc caaggacggt cagcttggtc 40

<213> artificial seguence

<220>.

<221> Sequence is completely synthesized

<222> 1-43

<400> 61

gcttctgegy ceacacagge ctacgctcag totgtgetga cte 43

<210> 62
<211> 39
<212> DNA

<213> artificial sequence

<220>

<221> Sequence is completely synthesized

<222> 1-39

Sequence Listing

-11 -
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<400> 62
cattctacaa acgcgtacge tcaggtgcag ctggtgecag 39

<210> 63

<211> 45

<212> DNA

<213> artificial sequence |

<220>
<£221> Sequence is completely synthesized
<222> 1-45 -

<400> 63 . .
gtasatgtat gggcccttgg tggaggagge actcgagacg gtgac. 45

<210> 64

<211> 39

<212> DNA

<213> artificial sequence

<220>

<221> Sequence is completely synthesized
<222> 1-39

<400> 64
cattctacaa acgcgtacge tcaggtgcag ctggtggag 39

<210> 65

<211> 39

<212> DNA

<213> artificial sequence

<220>

<221> Sequence is completely synthesized
<222> 1-39

<400> 65
cattctacaa acgegtacge tgacgtgecag ctggtgecag 39

<210> 66

<211> 42

<212> DNA

<213> artificial sequence

<220>

<221> Sequence is completely synthesized
<222> 1-42

<400> 66
gtanatgtat gggcoottgg tggcggetga ggagacggtg ac 42

<210> 67

<211> 39

<212> DNA

<213> artificial seguence

<220> )
<221> Sequence is completely synthesized
<222> 1-33

<400> 67
cattctacaa acgcgtacgc tcaggtgeag ctgcagecag 39
Sequence Listing -12 -
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<210> 6B
<211> 39
<212> DNA
5 <213> artificial sequence

<220> ‘
<221> Sequence is completely synthesized
<222> 1-39
10
<400> 68
cattctacaa acgegtacge tcaggtgcag ctgoaggag 39

<210> 69
15 <211> 42
<212> DNA
<213> artificial sequence

<220>
20 <221> Sequence is.completely synthesized
<222> 1-42 .

<400> 69 : '
25 gtaaatgtat gggcccttgg tggagactga agagacggta ac 42
<210> 70
<211> 12
<212> PRT
<213> artificial sequence

<220>
<221> Seguence is completely synthesized
<222> 1-12

35 <400> 70
Met Ala Asp Pro Asn Arg Phe Arg Gly Lys Asp Leu
1 5 10 12

<210> 71
40 <211> 66
<212> PRT
<213> artificial sequence

‘<z20> .
45 <221> Sequence is completely synthesized
<222> 1-66 :
<400> 71
Met Gly Gly Ala Ala Ala Arg Leu Gly Rla Val Ile Leu Fhe Val
50 1 5 10 15
Val Ile Val Gly Leu His Gly Val Arg Gly Lys Tyr Ala Leu Ala
20 25 30
55 Asp Ala Ser Leu Lys Met Ala Asp Pro Asn Arg Phe Arg Gly Lys
35 - 40 45
Asp Leu Pro Val Leu Asp Gln Leu Leu Glu Gly Gly Ala Ala His
50 55 " 60
60 .
Tyr Ala Leun Leu Pro Gly
€5 66
Sequence Listing -13-
[KmmofE 2]

(1]
CDRRUMHABER D= D DOBFI#H TS5, 10F6, 5E5, 10D10
. 12B5, 12D5RW12E10¢p&&NE, —&8iHik (scFv) 7
A FORETTRTH D,
[®2]
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K1)

10r6
SES
10D10
1285
1205
12E10

1096
SES
.10D10
1185
12p5
12B10

1076
SBS
10D10
1285
12D5
12B10

10F6
5B5
10D10
12BS
12p5
12E10

10F6 200 PEASKSGNTASLTISGLOAEDEADYFQ Iy
585 197 PSGSGSGADFTLTISSLOPDDFATYYIQQYSNYPL -1
10D10 197 PSGSGSGTDFTLTISSLQPDDFATYYCQQYSNYPL-TF
12BS 196 PSGSESOTDPTLTISSLQPDDFATYY( F
1205 197 PSGSGSCTDFTRTISSLOPDOFATYY]
12E10 195 PSGSKSGNTASLTISGLOAEDEADYY
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